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March 13, 2015

Office of Food Additive Safety (HFS-200)
Center for Food Safety and Applied Nutrition
Food and Drug Administration

5100 Paint Branch Parkway

College Park, MD 20740-3835

Subject: GRAS Notification — Oat-Derived Protein (PrQOatein®)

Dear Sir;

On behalf of Tate & Lyle, ToxStrategies, Inc. (its agent) is submitting for FDA review
Form 3667 and three copies of the notification as required. The enclosed document
provides notice of a claim that the food ingredient described in the enclosed notification
is exempt from the premarket approval requirement of the Federal Food, Drug, and
Cosmetic Act because it has been determined to be generally recognized as safe (GRAS)
based on scientific procedures, for addition to specified foods as a source of dietary
protein.

>

If you have any questions or require additional information, please do not hesitate to
contact me at 630-352-0303, or dschmitt@toxstrategies.com.

Sincerely,

(b) (6)

Don Schmitt, M.P.H.
Senior Managing Scientist

RECEIVED

MAR 17 2015

OFFICE OF
FOOD ADDITIVE SAFETY

ToxStrategies, Inc., 739 Thornapple Dr., Naperville, 1. 50650 1
Office (630) 352-0303 « www toxstrategies.com
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Form Approved: OMB No. 0910-0342; Expiration Date: 02/29/2016
(See last page for OMB Statement)

FDA USE ONLY
GRN NUMBER DATE OF RECEWPT

DEPARTMENT OF HEALTH AND HUMAN SERVICES
Food and Drug Administration

GENERALLY RECOGNIZED AS SAFE
(GRAS) NOTICE

completed form and attachments in paper format or on physical media to: Office of Foo ditive Safety (HFS-200), Center for
Food Safety and Applied Nutrifion, Food and Drug Administration, 5100 Paint Branch Pkwy., College Park, MD 20740-3835.

PART | - INTRODUCTORY INFORMATION ABOUT THE SUBMISSION

1. Type of Submission (Check one)
X New (] Amendment to GRN No. (] Supplement to GRN No.

2. [[] All electronic files included in this submission have been checked and found to be virus free. (Check box to verify)

3a. For New Submissions Oniy:  Most recent presubmission meeting (if any) with
FDA an the subject substance (yyyy/mm/dd):

3b. For Amendments or Supplemenis: isyour  {Check ona)
amendinant or supplement submitied in [JYes 1iyes anterihe date o
rasponse to a communication from FDAY D No  communicalion {yyyywmmiadl

PART Il - INFORMATION ABOUT THE NOTIFIER

Name of Cantact Person Position

Ms. Lore Kolberg Director, Regulatory Affairs

Company (if applicable)
1a. Notifier Tate & Lyle

Mailing Address (number and street)
5450 Pratrie Stone Parkway

City State or Province Zip Code/Postal Code Couniry
Hoffman Estates [iinois 60192 United States of America
Telephone Number Fax Number E-Mail Address
847-396-7608 Lore Kolberg@tateandlyle.com
Position

Name of Contact Person

Doanid F. Schmitt Senior Managing Scientist

1b. Agent . -
or Attorney Company (if applicable)

{if applicable) |ToxStrategies, inc,

Mailing Address (number and street)
739 Thornapple Drive

City State or Province Zip Code/Postal Code 1 Country

Naperville [Illinois __I 60540 United States of America
Telephone Number Fax Number E-Mail Address

630-352-0303 dschmitt@toxstrategies.com

FORM FDA 3667 (2113} Page 10f 5
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PART Ill - GENERAL ADMINISTRATIVE INFORMATION

1. Name of Substance

Oat protein

2. Submission Format: (Check appropriate box(es)) 3. For paper submissions only;
[] Electronic Submission Gateway [ Electronic files on physical media
] Paper with paper signature page Number of volumes

If applicable give number and type of physical media
Total number of pages

4. Does this submission incorporate any information in FDA's files by reference? (Check one)
[X] Yes (Proceed to item 5) [ |No (Proceed to ltem 6)
5. The submission incorporates by reference information from a previous submission to FDA as indicated below (Check all that apply)
[X) a) GRAS Notice No. GRN 26
[ ] b) GRAS Affirmation Petition No. GRP
(] ¢) Food Additive Petition No. FAP
[] d) Food Master File No. FMF
[[] e) Other or Additional (describs or enter information as above) GRNs 37,182, 327, 386,437, and 447

6. Statutory basis for determination of GRAS status {Check one)
g Scientific Procedures (27 CFR 170.30(b)) [ ] Experience based on common use in food (27 CFR 170.30(c))
7. Does the submission (including information that you are incorporating by reference) contain information that you view as trade secret
or as confidential cormmercial or financial information?
[ Yes (proceed to Item 8)
X No (Proceed to Part IV)
8. Have you designated information in your submissior that you view as trade secret or as confidential commercial or finaneial information
{Check all that apply}
Yes, see attached Designation of Confiden-ial Information
H Yes. information is designated at the place where it ocours in the submission

[INo

9. Have you attached a redacted copy of some or ali of the submission? {Check one}
[:] Yes, a redacted copy of the complete submission
|:| Yes, a redacted copy of part(s} of the submission

I:INO

PART IV - INTENDED USE

1. Describe the intended use of the notified substance including the foods in which the substance will be used, the levels of use in such
foods, the purpose for which the substance will be used, and any special population that will consume the substance (e.g., when a sub-
stance would be an ingredient in infant formula, identify infants as a special population).

Oat-derived protein is intended for use as a source of protein for enrichment of foods. It will be added to processed
foods at per serving levels in an identical fashion (technical function and amount) to those described in other GRAS
Notification submissions to the U.S. FDA for other protein sources such as canola protein isolates (all received no
objection letters; GRNs 327 and 386). Example food categories include bakery products; snack foods; dairy
products; processed meat products; beverages, soups, and nutritional beverages; dry instant milkshake and protein
drinks; instant powdered nutritional beverages; vegetarian food products and meat analogues; and meal
replacement/nutritional bars.

2. Does the intended use of the notified substance include any use in meat, meat food product, poultry praduct, or egg product?

{Check one)
Dq Yes [ INo
FORM FDA 3667 (2/13) Page 2 of 5
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PART V - IDENTITY

1. Information about the Identity of the Substance

Registry S
Name of Substance’ Used Registry No? Biological Source
(CAS, EC) (if applicable)
Oat protein(s) CAS 134134-87-5 | Qats

1Include chemical name or common name. Put synonyms (whether chemical name, other scientific name, or common name) for each respective
item {1 - 3) in Item 3 of Part V {synonyms)

? Registry used e.g., CAS (Chemical Abstracts Service) and EC (Refers to Enzyme Commission of the International Union of Blochemistry (IUB), now
carried out by the Nomencilature Committee of the International Union of Biochemistry and Molecuiar Biology ({UBMB))

2. Description

Provide additional information to identify the notified substance(s), which may include chemical formutla(s), empirical formulaés), structural
formula(s), quantitative composition, characteristic properties (such as molecular weight(s)), and gensral composition of the substance. For
substances from biological sources, you should include scientific information sufficient to identify the source (e.g., genus, species, variety,
Strain, part of a plant source (such as roots or leaves), and organ or tissue of an animal source), and include any known toxicants that
could be in the source,

Oat- derived protein is manufactured to meet the specifications on page 12 in Table 1.
The oat protein product composition is provided on pages 8-10.

3. Synonyms
Provide as available or relevant:

1 {Protein derived from oat bran

2 |PrQatein®
3
FORM FDA 3667 (2/13) Page 30of 5
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PART VI - OTHER ELEMENTS IN YOUR GRAS NOTICE
(check list fo help ensure your submission is complete — check ali that apply)
[X] Any additional information about identity not covered in Part V of this form
[X] Method of Manufacture
[ Specifications for food-grade material

B{ Information about dietary exposure

X Information about any self-limiting levels of use (which may include a statement that the intended use of the notified substance is
not-self-limiting)

[[] Use in food before 1958 (which may include a statement that there Is no information about use of the notified substance in food
prior to 1958)

[X] Comprehensive discussion of the basis for the determination of GRAS status
B Bibtiography

Other Information
Did you include any other information that you want FDA to consider in evaluating your GRAS notica?

B Yes [] Ne
Did you include this other information in the list of attachments?
I yes []No

PART VIl - SIGNATURE

1. The undersigned is informing FDA that  Tate & Lyle

(name of noifier)

has concluded that the intended use(s) of Oat protein

{name of notiffed substance)

described on this form, as discussed in the attached notice, is (are) exempt from the premarket approval requirements ot section 409 of the

Federal Food, Drug, and Cosmetic Act because the intended use(s) is (are) generally recognized as safe.

2. [X] Tate&lyle agrees to make the data and information that are the basis for the
(rame of notder) determination of GRAS status available to FDA if FDA asks to see them.
Tate & Lyle agrees to allow FDA to review and copy these data and information during

) customary business hours at the following location if FDA asks to do so.
(name of nofifier)

5450 Prairie Stone Parkway, Hoffman Estates, lllinois 60192

{address of notifier or other location)

Tate & Lyle agrees o send these data and information to FDA if FDA asks to do so.

(name of notifier)

OR
[ ] The complete record that supports the determination of GRAS status is available to FDA in the submitted notice and in GRP No.
(GRAS Afffrmation Petition No)
3. Signature of Responsibie Official, Printed Name and Title Date (mm/dd/yyyy)
Anant or AHormav —
(b) (6) ronald F. Schmitt, Senior Managing Scientist 03/13/2015
1
FORM FDA 3667 (2/13) Page 4 of 5
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PART VIl - LIST OF ATTACHMENTS

List your attached files or documents containing your submission, forms, amendments or supplements, and other pertinent information.
Ciearly identify the attachment with appropriate descriptive file names (or tittes for paper documents), preferably as suggested in the
guidance associated with this form. Number your attachments consecutively. When submitting paper documents, enter the inclusive page
numbers of each portion of the document below.

Aacrmen Falter Location (ssotfrom mar
Appendix A - Certificates of Analysis - Characterization pp. 43-59
Appendix 8 - Technical Product Data Sheet pp. 60-61
Appendix C - T&L Analytical Risk Assessment op. 62-63
Appendix D - Stability Test Results pp. 64-65
Exhibit 1 - Report of the Expert Panel pp, 66-74

OMB Statement: Public reporting burden for this collection of information is estimated to average 150 hours per response, including

the time for reviewing instructions, searching existing data sources, gathering and maintaining the data needed, and completing and
reviewing the collection of information. Send comments regarding this burden estimate or any other aspect of this collection of information,
including suggestions for reducing this burden to: Department of Health and Human Services,Food and Drug Administration, Office of Chief
Information Officer, 1350 Piccard Drive, Room 400, Rockvilte, MD 20850. (Please do NOT return the form to this address.). An agency may
not conduct or sponsor, and a person is not required to respond to, a collection of information unless it displays a currently valid OMB
control number.

FORM FDA 3667 (2/13) Page 5 of 5
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GRAS Determination of OQat Protein for Use in Food

SUBMITTED BY:

Tate & Lyle
5450 Prairie Stone Parkway
Hoffman Estates, IL 60192

SUBMITTED TO:

U.S. Food and Drug Administration
Center for Food Safety and Applied Nutrition
Office of Food Additive Safety
HFS-200
5100 Paint Branch Parkway
College Park MD 20740-3835

CONTACT FOR TECHNICAL OR OTHER INFORMATION

Donald F. Schmitt, MPH
ToxStrategies, Inc.
739 Thomapple Drive
Naperville, IL 60540

March 5, 2015

RECEIVED
WaR 17 205

OFFICE OF
FOOD ADDITIVE SAFETY
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1.0. GRAS Exemption Claim

A. Name and Address of Notifier

Tate & Lyle, through its agent ToxStrategies, Inc., hereby notifies the Food and Drug
Administration that the use of the identified oat protein product described below and
which meets the specifications described herein is exempt from pre-market approval
requirements of the Federal Food, Drug, and Cosmetic Act because Tate & Lyle has
determined that such use is generally recognized as safe (GRAS) through scientific
procedures.

(b) (6)

Donald F. Schmitt, M.P.H. Ddte /
Senior Managing Scientist

ToxStrategies, Inc.

Agent for Tate & Lyle

B. Name of GRAS Substance

The name of the substance that is the subject of this GRAS determination is
PrOatein® Qat Protein, an oat protein prepared from oat bran.

C. Intended Use in Food

Qat-derived protein is intended for use as a source of protein for enrichment of foods.
It will be added to processed foods at per serving levels in an identical fashion
(technical function and amount) to those described in other GRAS Notification
submissions to the U.S. FDA for other protein sources such as canola protein isolates
(all received no objection letters; GRNs 327 and 386). Example food categorics
include bakery products; snack foods; dairy products; processed meat products;
beverages, soups, and nutritional beverages; dry instant milkshake and protein drinks;
instant powdered nutritional beverages; vegetarian food products and meat analogues;
and meal replacement/nutritional bars. The amount used will not exceed the amount
reasonably required to accomplish its intended technical effect.

D. Basis for GRAS Determination

This Assessment documents the evidence of the safety and the “Generally
Recognized As Safe” (GRAS) status of the proposed uses of Tate & Lyle’s oat-
derived protein product (PrOatein®). It consists of an evaluation of the safety and the
GRAS status of the proposed uses of this ingredient, and the conclusion by a panel of
experts (Expert Panel) qualified by scientific training and experience to evaluate the
safety of substances added to food that the proposed uses of Tate& Lyle’s oat protein
ingredient are safe and GRAS as determined by scientific procedures.
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Tate & Lyle’s GRAS determination for the intended use of oat-derived protein is
based on scientific procedures as described under 21 CFR § 170.30(b). The intended
use of the oat protein product has been determined to be safe and GRAS, and the
safety of intake exposure under the proposed conditions of use is based on knowledge
and information that is both publicly available and widely accepted by experts
qualified by scientific training and experience to evaluate the safety of substances in
food. The publicly available safety data combined with the widely disseminated
knowledge concerning the chemistry of protein from various sources such as oats,
potatoes, wheat, canola, and whey combined with the long history of approval/use of
such ingredients provide a sufficient basis for an assessment of the safety of oat-
derived protein for the uses proposed herein.

To date, the FDA has issued “no questions” letters in response to Generally
Recognized As Safe (GRAS) Notifications (GRNs) on protein concentrates and
protein isolates from numerous plant and cereal grain-based sources (GRN No. 26,
isolated wheat protein, 1999; GRN No. 37, whey protein isolate, 2000; GRN No. 182,
hydrolyzed wheat gluten isolate and pea protein isclate, 2006; GRN No. 327,
cruciferin-rich canola/rapeseed protein isolate and napin-rich canola/rapeseed protein
isolate, 2010; GRN No. 386, canola protein isolate and hydrolyzed canola protein
isolate, 2011; GRN No. 447, potato protein isolates, 2013). In addition to containing
reviews of the published safety information, the GRNs included expert panel reports
that reviewed and discussed in detail the metabolism, toxicology, and human health
and safety data for protein and protein concentrates/isolates. Based on these GRAS
notifications, FDA currently permits the use of protein preparations from a variety of
plant-based sources at the use-levels indicated in the notifications.

There is common knowledge of a long history of human consumption of oats. As
noted in the GRNs cited above, there is also a long history of safe use of plant-based
protein concentrates and isolates in processed food. The focus of this GRAS
determination is for an identical use of oat-derived protein, as an alternative source of
dietary protein, as for currently available protein sources added to processed foods.
There is a long history of the safe use of oats and products derived from oats,
Furthermore, other natural sources of protein concentrates, such as canola, potato, and
wheat, have been safely consumed for years. Tate & Lyle currently markets oat
protein (PrOatein®) outside of the U.S. However, oat protein products are currently
marketed in the U.8. (e.g., 550at Protein, Oat Tech, Inc.). While there is a noted lack
of published safety studies on oat protein concentrates, the safety section that follows
describes numerous animal and human safety studies of oats and other GRAS-
notified protein sources currently added to processed foods.

Epidemiological studies and clinical trials have consistently revealed the
cardiovascular benefits of oat consumption from its hypocholesterolemic effects. In
1997, the FDA approved a health claim for the association between oat consumption
and coronary heart discase (Katz, 2001; FDA, 1997),
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Protein 1s found throughout the body, in muscle, bone, skin, hair, and virtually every
body part or tissue. At least 10,000 different proteins are found in the body. Proteins
are made up of amino acids that act as building blocks to make all types of protein.
Some amino acids cannot be made by the body and therefore must be provided by the
diet (i.e., essential amino acids). While animal sources of protein tend to deliver all
the amino acids the body requires for proper nutrition leading to normal or nominal
nutriture, other protein sources also deliver most of these same essential amino acids
and have become an important source of added protein in processed food. Current
plant and cereal grain sources of protein include peas, lentils, soy, canola, rice,
chickpeas, beans, wheat, and potato.

FDA has established a daily reference value (DRV) for protein of 50 g/day for adults
and children four or more years of age. The Institute of Medicine (IOM, 2005) has
established a Recommended Dietary Allowance (RDA) of 56 g/day for adult males
and 46 g/day for adult females.

To date, FDA has reviewed extensive published information and data as part of
GRAS notifications for animal and plant-based protein isolates and concentrates and
subsequently issued “no questions letters” (e.g., GRN No. 26 (isolated wheat protein);
GRN No. 37 (whey protein isolate and dairy product solids); GRN No. 168 (poultry
protein); GRN No. 182 (hydrolyzed wheat gluten isolate; pea protein isolate); GRN
No. 313 (beef protein); GRN No. 314 (pork protein); GRN 327 (canola/rapeseed
protein isolates); GRN 386 (canola protein isolate and hydrolyzed canola protein
isolate); GRN No. 447 (potato protein isolates)). No recent studies raising any new
safety concerns concerning protein or protein isolates and their addition to processed
foods have appeared in the published literature subsequent to these evaluations.

Given that oat protein (PrOatein®) meets the proposed specifications contained
herein, the safe use of oat protein is justified by scientific procedures. In addition, the
publicly available scientific literature is sufficient to support the safety and GRAS
status of the proposed oat protein product. Therefore, since this safety evaluation
was based on generally available and widely accepted data and information, it
also satisfies the so-called “common knowledge™ element of a GRAS
determination.

Determination of the safety and GRAS status of this oat-derived protein product
described above for direct addition to food under its intended conditions of use was
made through deliberation of an Expert Panel consisting of Michael Carakostas,
DVM, Ph.D,, Carol A. Knight, Ph.D., and Stanley M. Tarka, Jr., Ph.D, who reviewed
a dossier prepared by ToxStrategies as well as other information available to them.
These individuals are qualified by scientific training and experience to evaluate the
safety of food and food ingredients. They individually and collectively critically
evaluated published data and information pertinent to the safety of oat-derived
protein, and unanimously concluded that the intended use of oat protein in food,
produced consistent with cGMP and meeting appropriate specifications as delineated
above, is “generally recognized as safe” (“GRAS”) based on scientific procedures.
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E. Availability of Information

The data and information that serve as the basis for this GRAS determination, as well
any information that has become available since the GRAS determination, will be
sent to the FDA upon request, or are available for the FDA’s review and copying at
reasonable times from ToxStrategies, Inc., Naperville, IL.
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2.0 Description of Substance

A.  Identity

Oat protein (PrOatein® (at Protein) is a natural protein concentrate derived from oat
bran and is rich in essential amino acids.

B. Common Name

QOat protein(s).

C. CAS Registry Number

The Chemical Abstracts Service (CAS) Registry Number for oat proteins is 134134-
87-5.

D. Trade Names

The trade name of Tate & Lyle’s oat protein is PrQatein® or PrOatein® Qat Protein.

E. Chemical/Structural Formulas

Oat protein (PrOatein®) is a protein concentrate, prepared from oat bran and rich in
oat protein, typically containing 52-56% protein (dry basis). It also contains oat oil
and oat maltodextrins (approved in 21 CFR §184.1444) both of which occur naturally
in the oat, as well as a small amount of minerals and §-glucan (see Figure 1 below).

F. Oat Protein Composition

Among cereal grains, oats are considered unique due to their relatively high protein
content and distinct protein composition. As indicated above and in Figure 1 below,
PrOatein® contains oat oil. The PrOatein® oil fraction (16-18% of the PrOatein®
product) is comprised of approximately 42% linoleic acid, 36%, oleic acid, 16%
palmitic acid, 2% a-linolenic acid, and 4% other fatty acids (C20 - 24) normally
found in oats. The high concentration of unsaturated fatty acids (namely the
monounsaturated oleic acid, along with the high amount of monounsaturated and
polyunsaturated fatty acids (mainly omega-6) provides a desirable nutritional profile.
Oat protein is also rich in essential amino acids (including leucine, isoleucine and
lysine). The composition and amino acid profile of PrOatein® Qat Protein is
illustrated in the following two figures. The amino acid profile of a representative
batch of PrQOatein® (j.e., Batch No. 1334) can be found in Appendix A.
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Figure 1. Oat Protein Composition and Amino Acid Profile
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Oats are the only cereal containing the globulin avenalin, as the major storage protein.

Oat protein is nearly equivalent in quality to soy protein, which World Health

000019



Organization research has shown to be equivalent to meat, milk, and egg protein. The
protein content of the hull-less cat kernel (groat) ranges from 15 to 20%, the highest
among cereals. As summarized above, compared to other grains, oats contain a
favorable ratio of lipids and contain unsaturated fats, including the essential fatty acid
linoleic acid. On a per gram basis, oats have higher concentrations of protein, fat,
calcium, iron, magnesium, zinc, copper, manganese, thiamin, folacin, and vitamin E
than other whole grains, such as wheat, corn, rice, barley, and rye.
(http:/"www.quakeroats.cony/libraries/pdf/oa®eal for children and toddlers.sflb.ashx)

Oats have been recognized for superior nutritional value because of the high
percentage of protein as well as the superior amino acid balance versus other grains.
Oats alse contain several antioxidant phytonutrients including vitamin E tocols,
caffeic and ferulic acids, flavonoid and nonflavonoid phenolics including a group of
novel antioxidants — avenanthramides.

(http:/iwww .quakeroats.com/libraries/pdf'oa®eal for children and foddlers.sfib.ashx)

The protein fraction itself (as demonstrated in Figure 1 above), is composed of mainly
globulin (avenalin) and much less prolamin (avenin). Oat protein and PrQOatein®
contains less prolamin than typical cereal storage proteins (e.g., wheat, rye, barley),
which results in better digestibility than proteins with higher prolamin content. It
should also be noted that the prolamin fraction does not contain gluten. Overall, oats
provide proteins with high nutritive quality and with digestibility greater than 90%,
biological value around 75% and net protein utilization of 70%.
(http://www.oatsandhealth.org/composition-cats-and-health-27;
http://www,oatsandhealth org/composition-oats-and-health-2 7/oat-protein)

G. Manufacturing Process

Tate & Lyle’s PrOatein® product that is the subject of this GRAS determination is
manufactured in a two-step process following current Good Manufacturing Practice
(cGMP) for food (21 CFR Part 110), without the use of chemicals or solvents and it
does not contain additives or preservatives. The first-step is a dry mill process in
which the oat grain is dehulled (husk and most of endosperm separated) and milled to
specifications. The final output of the dry milling process is oat bran, which is
employed in the second processing step, a wet process. In the wet fractionation
process, the oat bran is mixed with water and food us¢-approved enzymes from non-
GMOs (genetically modified organisms) at specified temperatures. The mixture is
passed through physical separation procedures and sterilized. The process output
provides insoluble fiber, protein, oat oil, maltodextrin (approved in 21 CFR
§184.1444), and oat soluble fiber rich in B-glucan, all of which can be supplied as dry
products (see Step 2 below).

A flow diagram of Tate & Lyle’s manufacturing process can be found below.
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Step 1. Dry Process
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Reagents/processing aids used in the manufacture of oat protein are limited to water
and the enzyme alpha-amylase, which is commonly used in food ingredient
manufacturing processes. No chemical processing aids are employed in Tate &
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Lyle’s manufacturing process. The alpha-amylase enzyme preparation employed in
the process is GRAS per 21 CFR §184.1012, complies with Food Chemicals Codex
specifications, and is used at levels not to exceed current good manufacturing
practice.

H.  Product Specifications

Food grade specifications for Tate & Lyle’s PrOatein® Oat Protein are presented in
Table 1. The typical protein content of PrQOatein® is 52-56% on a dry matter basis.
PrOatein® is a fine, beige-colored powder. Analytical results from three non-
consecutive lots are provided in Appendix A (NOTE: Eurofins batch analysis for
protein content is on an “as is” basis, not a dry matter basis as are the Tate & Lyle
COAs). A comparison of three non-consecutive lots of PrOatein® to the
specifications below can be found in Table 2.

Table 1. Specifications for Oat Protein (PrQOatein®)

Parameter (Assay Method) Specification

Physical Characteristics

Appearance (Visual) Fine, beige-colored powder

Moisture (IDF Standard 44 1982) Typically, 2-5% on a dry basis

Protein (IDF 20B 1993) 52-56%, on a dry basis

Heavy Metals*

Lead (NMKL No 161 1998) < 0.05 ppm

Arsenic (NMKL No 161 1998) < 0.1 ppm

Cadmium (NMKL No 161 1998) <0.2 ppm

Mercury (NMKL No 161 1998} < 0.05 ppm
Microbiological Analyses

Total plate count (NMKL No 86 1999) <10,000 cfu/g

Enterobacteriaceae (NMKL No 144 2000) <10 cfu/g

Staphylococcus aureus (NMKL No 66, 3 ed, 1999 modified) | <20 cfu/g

Yeasts (IDF 94B; 1996 modified) <100 cfu/g
Molds (IDF 94B; 1990 modified) <100 cfu/g
Salmonella (NMKL No 71, 5 ed, modified) Negative/25g
E.coli (NMKL No 125, 3 ed, 1996} Negative
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* It should be noted that heavy metals levels are not routinely reported on COAs (see
Appendix A), but are documented in routinely conducted analytical reports which are also

included in Appendix A.

Table 2. Analytical Results for 3 Lots of Oat Protein (PrOatein®)

Specification Lot No. Lot No. Lot No.
1332 1411 1413
Protein 52-56%, on a dry basis 52.9 55.0 56.0
Moisture 3-6%, on a dry basis 42 3.3 4.5
Heavy Metals*
Lead <0.1 ppm <0.020 <0.020 <0.020
Arsenic <0.1 ppm <0.050 <0.050 <0.050
Cadmium <0.2 ppm 0.052 0.11 0.059
Mercury <0.1 ppm <0.020 <0.020 <0.020
Microbiological Analyses

Total plate count <10,000 cfu/g <1000 <1000 <1000
Enterobacteriaceae <i0 cfu/g <10 <10 <]0
Staphylococcus aureus <20 cfu/g <20 <20 <20
Yeasts <100 cfu/g <20 <20 <20
Molds <100 cfu/g <20 <60 <20
Salmonella Negative/25g Neg/25g Neg/25g Neg/25g
E.coli Negative Negative Negative Negative

* Heavy metals levels are not routinely reported on COAs (see Appendix A), but are documented in
routinely conducted analytica] reports which are also included in Appendix A.

Typical compositional and nutritional analyses of Tate & Lyle’s PrOatein® product
containing 52-56% protein are presented in Table 3.

Table 3. Nutritional Analyses of PrOatein®

Nutrient Amount
Calornies (kcal/100g) 445
Protein (g/100g) 54
Total fat (g/100g) 17
Saturated fat (g/100g) 3
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Carbohydrate (oat maltodextring) (g/100g) 13
Fiber (oat beta-glucan soluble fiber) (g/100g) 2

Sugars (g/100g) 0.4
Iron (mg/100g) 400
Sodium (mg/100g) 20
Calcium (g/100g) 12

A COA and oat supplier (Lantmannen, Stockholm, Sweden) declaration of regulatory
compliance on the starting material (food grade oats) is included in Appendix A. The
supplier of the starting oats product regularly analyzes their oats for the presence of
mycotoxins and guarantees that the oats meet the limits set for mycotoxins (e.g.,
aflatoxins, deoxynivalenol (DON), ochratoxin) and other foodstuff contaminants
prescribed in EU regulation 1881/2006. It should be noted that the supplier
Lantmannen was audited for GMP compliance by FDA in 2014. Compliance with
the aforementioned EU regulations also results in compliance with FDA requirements
regarding the presence of mycotoxins such as aflatoxins (20 ppb), DON (1 ppm) and
ochratoxin A (3 ppb) in foodstuffs like oats. In addition, incoming oats are tested by
plant operators for appearance, smell, color, density, and percent of other grains as
well as other possible contaminants. Tate & Lyle analytical labs also analyze for dry
matter and protein content. One batch of PrOatein® is the total production during
one week. Therefore, given down time for plant maintenance, it is expected that
approximately 50 batches of PrOatein® will be produced yearly. Based on an
internal risk analysis on the raw material and final PrOatein® product (see Appendix
C), Tate & Lyle has determined that a minimum of twice yearly analysis of the
finished product is justified. The analyses include mycotoxins, pesticides, heavy
metals, minerals, and other parameters as indicated in the attached COAs.

The analytical (chemical and microbiological) results for PrQatein® summarized in
the above tables and included in the COAs and Technical Data Sheets in Appendices
A and B confirm that the fimished product meets the analytical specifications and
demonstrates that the PrOatein® manufacturing process results in a consistently
reproducible product, and confirms the lack of impurities/contaminants (e.g., heavy
metals, pesticides, microbiological toxins).

L Stability Data for Oat Protein

Tate & Lyle’s oat protein product PrOatein® meets the above analytical
specifications. Stability testing of PrOatein® has been conducted at room
temperature, 0°C, and 40°C for up to 18 months. After an 18-month storage period
under a variety of storage conditions, PrOatein® was found to be stable in terms of
protein content, dry matter, -glucan content, pH, appearance, color, volumetric
weight (density), and microbiological parameters. Tate & Lyle currently
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recommends use “before 12 months after production.” Stability test results can be
found in Appendix D.

3.0 History of Use/Regulatory Approval of Cereal-Based
Protein and Oat Protein

There is common knowledge of a long history of human consumption of oats. Qats
contain the highest protein content of all the commeon grains (Katz, 2001). Tate &
Lyle currently markets oat protein (PrOatein®) outside of the U.S. Additionally,
similar oat-derived protein products are currently marketed in the U.S. (e.g., 550at
Protein, Oat Tech, Inc.). Humans have consumed oats and the proteins from oats as
well as other food sources providing protein such as meat, dairy, eggs, fruits,
vegetables, grains, nuts, and seeds for centuries. Qats have been cultivated around
the world for more than 2000 years. The U.S., Germany, Russia, Canada, France,
Finland, Poland, and Australia are the largest producers of oats (FDA, 2013).
Numerous food products containing oats are currently marketed in the U.S. and
around the world. In addition, there has been a global demand for less expensive
proteins with good nutritional and functional properties (Ma, 1983). Oat protein has
become a desirable ingredient for addition to a variety of food products as a source of
dietary protein due to its protein quality, and excellent amino acid profile as
compared to soy protein (Cluskey et al., 1979).

Epidemiological studies and clinical trials have consistently revealed the
cardiovascular benefits of oat consumption due to its hypocholesterolemic effects. In
1997, the FDA approved a health claim for the association between oat consumption
and coronary heart disease (Katz, 2001; FDA, 1997).

Protein is found throughout the body, in muscle, bone, skin, hair, and virtually every
body part or tissue. At least 10,000 different proteins are found in the body. Proteins
are made up of amino acids that act as building blocks to make all types of protein.
Some amino acids cannot be made by the body and therefore must be provided by the
diet (i.e., essential amino acids). Around the world (but not in the U.S.), many people
do not get enough protein in their diet leading to protein malnutrition, resulting in a
condition known as kwashiorkor. While animal sources of protein tend to deliver all
the amino acids the body requires, other plant protein sources also deliver most of the
essential amino acids and have become an important source of added protein in
processed food. Current plant and cereal grain sources of added protein used in food
include peas, lentils, soy, canola, rice, chickpeas, beans, wheat, and potato.

FDA has established a daily reference value (DRV) for protein of 50 g/day for adults
and children four or more years of age. Furthermore, Dietary Guidelines for
Americans (HHS/USDA, 2005) recommend that adults eat half their grains as whole
grains, which include oats and wheat. The Institute of Medicine (10M, 2005)
recommends that adults consume a minimum of 0.8 grams of protein per kilogram of
body weight. IOM also set a wide range for acceptable protein intake, ranging from
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10 - 35% of calories each day. In the U.S., the recommended daily allowance of

protein is 46 grams/day for women over 19 years of age, and 56 grams/day for men

over 19 years of age.

To date, FDA has reviewed extensive published information and data as part of
GRAS notifications for animal and plant-based protein isolates and concentrates and
subsequently issued “no questions letters” (e.g., GRN No. 26 (isolated wheat protein);

GRN No. 37 (whey protein isolate and dairy produet solids); GRN No. 168 (poultry
protein); GRN No. 182 (hydrolyzed wheat gluten isolate; pea protein isolate); GRN

No. 313 (beef protein); GRN No. 314 (pork protein); GRN 386 (canola protein isolate
and hydrolyzed canola protein isolate); GRN No. 447 (potato protein isolates)).

4.0 Intended Use and Estimated Intake (EDI)

Estimated intake

The focus of this GRAS assessment is for an identical food use of oat-derived protein
as previously recognized in the GRNs identified above for current grain-based protein
sources such as soy, canola, pea, lentils, wheat, rice, and whey. Similarly, oat-
derived protein will be used as a source of protein for enrichment of processed foods.
As described 1n GRN No. 386 (see below) for canola protein isolate and hydrolyzed

canola protein isolate, the typical uses of protein for enrichment of foods includes

bakery products, snack foods, nutritional beverages such as high protein drinks and

milkshakes, mstant powdered nutritional beverages, vegetarian food products and
meat analogues, dairy products, and meal replacements/nutritional bars.

Apphication Usage Estimates
Food Category Maximum Use Level in Canola
Protein Products (%) as consumed
Isolexx™ Vitalexx™™

Bakery products (e.g., breads, rolls, doughnut, cookies, 3 -
cakes, pies, batters, muffins, pasta, and cereal bars, elc.)
Snack foods {e.g , crackers, cookies, candy ingredients, 20 -
breakfest/energy bers, snack chips, etc.)
Beverages, soups, nutritional beverages (e.g., protein 5 5
fortified soft drinks, fruit juices, high protein drinks)
Dairy products (e.g., cheese, frozen dairy dessert, 4 -
whipped topping, yogut, coffee whiteners, etc.)
Dry instant milkshake mixes and protein drinks - 5 -
Instant powdered nutritional beverages = 15
Processed Meat products (where the addition of 2 -
vegetable proteins are acceptable, such as unspecified
products or those where they are included within the
Standard of Identity)
(subject 1o USDA approval)

| Vegetarian food products and meat analogues 20 -
Mes! replacement/nutritional bars 30 25
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The proposed use concentrations and variety of food uses combined with the large
average daily consumption of the described foods resulted in the calculated daily
intake of the protein additives being a substantial fraction of the RDA (46 grams/day
for women over 19 years of age, and 56 grams/day for men over 19 years of age), and
even exceeded it at the 90™ percentile consumption. This was also the case for GRN
No. 327 (cruciferin-rich canola/rapeseed protein isolate and napin-rich protein
canola/rapeseed protein isolate). As Tate & Lyle’s proposed oat protein is only
intended to be an alternative source of protein for current uses in food, a similar
estimate of intake would be expected if oat protein was the only source of protein
used in processed foods. As other GRAS notifications have stated, we do not
realistically expect that the actual consumption of foods containing oat protein would
result in daily consumption greater than the DRV or RDA for protein. It is reasonable
to expect that most of the population’s intake of protein is, and will remain, in the
form of unprocessed foods including meat, poultry, fish, and legumes. As the
proposed oat protein product is only one of many protein sources for use in processed
foods, only the inherent conservatism of intake calculations such as those described in
the aforementioned GRNs suggest the possibility of exceeding the RDA at the 90
percentile (FDA, 2011; FDA, 2010).

In summary, the proposed uses of PrOatein® will not result in an increase in the
overall consumption of protein, but simply provide an alternative source of well-
characterized protein from oats for use in food. Therefore, cumulative intake analysis
is not considered necessary.

Self-limiting use

The use of oat protein in protein-enriched foods is considered to be self-limiting for
technological reasons such as product texture and/or flavor profile either of which
could affect consumer acceptability.

5.0 Safety

A, Introduction

Tate & Lyle currently markets oat protein (PrQatein®) outside of the U.S. However,
oat protein products are currently marketed in the U.S. (e.g., 550at Protein, Oat Tech,
Inc.). Humans have consumed oats and proteins from oats and other grains for
centuries, along with proteins from many food sources such as meats, fruits,
vegetables, nuts and seeds. Oats have been cultivated around the world for more than
2000 years. The U.S., Germany, Russia, Canada, France, Finland, Poland, and
Australia are the largest producers of oats (FDA, 2012). Numerous food products
containing oats are curtently marketed in the U.S. and around the world. Healthy
diets include high-quality proteins (de Pee and Bloem, 2009) and high-protein diets
may help with weight loss (Martin et al., 2005). In their MyPlate campaign, the US
Department of Agriculture (USDA) recommends that half of one’s meal consist of
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protein foods and grains (equal amounts), and the other half should contain fruits and
vegetables, with an added serving of dairy (USDA, 2014).

According to the World Health Organization (WHO, 2002):

A source of protein is an essential element of a healthy diet, allowing both
growth and maintenance of the 25,000 proteins encoded within the human
genome, as well as other nitrogenous compounds, which together form the
body’s dynamic system of structural and functional elements that exchange
nitrogen with the environment. The amount of protein that has to be
consumed, as part of an otherwise nutritionally adequate diet, to achieve the
desired structure and function is identified as the requirement.

Oats are a popular cereal used for both human and animal foods due to the presence
of high levels of protein and fatty acids. The protein content in oats is reported to be
one of the highest among cereal grains (12-24%) and oats represent high quality
protein. Oat proteins contain a nutritious amino acid composition, which is likely
related to the high amount of lysine and higher proportion of globulins and albumins
compared to proteins derived from other cereal grains. Qat proteins are 70-80%
globulin. In cats, globulin (called avenalin) is the main storage protein. Prolamins
(called avenin) are only a small fraction (Anderson, 2014; Nesterenko et al, 2013;
Tsopmo et al., 2010; Wu et al., 1972). Over 40 years ago, Wu and co-workers (1972)
stated:

The availability of high-protein oats, the favorable solubility properties of oat
proteins, and their well-known nutritive value indicate a bright future for low-
cost, high-protein, and highly nutritious food products being made from oat
Jfractions.

In cats, the majornity of the metabolically active proteins, generally enzymes, are in
the water-soluble albumin fraction. Enzymes present include maltase, a-amylase,
proteases, lipases, lichenase, phenoxyacetic acid hydroxylase, tyrosinase, and
phosphatase. Protease inhibitors, considered to be anti-nutritional, are also present.
Oats are very nutritious; oat proteins exceed the requirements for all essential amino
acids in children except threonine and lysine (Richman, 2012; Oats and Health,
2014).

The majority of safety-related information specifically pertaining to oat protein
focuses on the potential for immune responses and intolerance in individuals with
celiac disease. Celiac disease (CD) is an autoimmune condition with immunological,
environmental and genetic components. In persons with CD, consumption of wheat
gliadin/gluten and similar proteins elicits an immune response in the small intestine,
causing inflammation and villous atrophy (Hoffenberg et al, 2000; Real et al., 2012;
Thempson, 1997; Pulido et al., 2009).
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B. Safety Data

As would be expected for a food product widely consumed by humans for thousands
of years, oats and oat proteins have not be subjected to traditional animal toxicology
studies. The proteins in PrOatein® Oat Protein are the same as those found in oats,
but in a more concentrated and isolated form. In addition, cats have been widely
consumed by animals for centuries; horses as a major component of their diet and
also cattle, swine, and dog feed/food, all without reported adverse effect. Several
substantially similar protein isolates from other grain and plant sources have received
GRAS designation, including wheat protein, canola protein and potato protein (FDA,
1999, 2011, and 2013, respectively). A chemically similar (i.c., amino acid profile)
protein isolate from canola was recently tested for toxicity in a 90-day rat study and
found to be without adverse effect (NOAEL of 20% in the diet, equivalent to 11.24
g/kg bw/day for males and 14.1g/kg bw/day for females). Given the information/data
on the safety of oats and its commeon use in the diet of both humans and animals,
conduct of toxicity studies on oat protein were considered unnecessary and not an
ethical use of laboratory animals. A summary of the available safety information for
oat protein and protein isolates considered substantially similar are presented below.

Absorption, Distribution, Metabolism, and Excretion (ADME)

Protein and its breakdown products, peptides, amino acids and nitrogen, are required
for maintenance of the human body (Bricker et al., 1945; WHO, 2002). Protein
uptake can be confirmed by nitrogen absorption and retention (de Pee and Bloem,
2009). Dietary nitrogen is required to produce a sufficient flow of amino acids to
maintain health (nitrogen balance; body weight; metabolic, physiological and
psychological function) (WHO, 2002).

Oats can be a source of proteins with high nutritive quality, digestibility >90%, net
protein utilization of 70%, and biological value around 75% (Oats and Health, 2014).
Dietary oat proteins would therefore be expected to be almost completely digested
and absorbed from the upper gastrointestinal (GI) tract by the time they reach the
terminal ileum. Oat proteins would be broken down by gastric juices in the stomach
and proteases in the small intestine and efficiently absorbed as small peptides or
amino acids. Sherman and co-workers (1919) demonstrated that proteins present in
oatmeal were very efficiently utilized in the maintenance metabolism of healthy adult
volunteers. This indicates that oat proteins are effectively broken down into their
constituent amino acids and small peptides that are typical of all food proteins. The
known metabolism of oat proteins is a strong indicator of the safety of cat protein
isolate.

Human and Animal Studies of Oats, Qat Protein, and/or Other Protein Isolates
According to USDA (2014), commonly consumed proteins include meat, seafood,

beans and peas, poultry, eggs, processed soy products, seeds and nuts. A variety of
protein-containing foods are necessary for adequate intake of all essential amino
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acids. In children at risk for malnutrition, de Pee and Bloem, (2009) recommend
protein powder and protein extracts for children lacking adequate micronutrients and
essential amino acids.

The antioxidant properties of many food protein concentrations and isolates (soy,
milk, bean and chickpea) have been reported in the literature. Nutritional and
functional properties of these food proteins can be enhanced using enzymatic
hydrolysis. Following proteolytic hydrolysis of food proteins, various physiological
activities have been found including radical scavenging, antihypertensive,
immunomedulatory, antimicrobial, mineral binding and opioide activities (Tsopmo et
al., 2010).

Graham et al. (1990) administered whole groat oat flour to 9 young children and
infants as 22.5, 45, or 67% of total dietary energy (i.e., one half of 6.4%, all of 6.4%,
or all of 9.6% protein energy). Controls consumed casein diets containing the same
nitrogen and energy content. Absorptions of carbohydrate, fat and oat energy, as
percentages of intake, decreased disproportionately as the oat flour intake increased.
Apparent absorption of oat nitrogen measured approximately 75% of intake (casein,
87%). In children consuming 45% oats, fasting plasma free total essential amino acid
levels were low and remained relatively constant after meals. Fasting molar
proportions of individual essentials did not significantly vary 3 and 4 h after meals
and were similar to those from milk protein consumption, which indicates that protein
digestibility instead of an individual amino acid was first limiting to the retention of
nitrogen. The authors concluded that oats are a satisfactory source of protein, fat and
energy for infants and young children.

Bauer et al. (2013) discussed research indicating that older adults need more dietary
protein than younger adults to support good health, promote recovery from illness,
and maintain functionality. It 1s known that older adults need to make up for age-
related changes in protein metabolism, such as high splanchnic extraction and
declining anabolic responses to ingested protein. They also require more protein to
offset inflammatory and catabolic conditions associated with chronic and acute
diseases that occur commonly with aging. As a result, the European Union Geriatric
Medicine Society (EUGMS), in cooperation with other scientific organizations,
appointed an international study group to review dietary protein needs with aging
(PROT-AGE Study Group). To help older people (>65 years) maintain and regain
lean body mass and function, the PROT-AGE study group recommended average
daily intake of at least 1.0 to 1.2 g protein per kilogram of body weight per day. Both
endurance- and resistance-type exercises were recommended at individualized levels
that are safe and tolerated, and higher protein intake (i.., > 1.2 g/kg body weight/day)
was advised for those who were exercising and otherwise active. Most older adults
who have acute or chronic diseases require even more dietary protein (i.e., 1.2-1.5
g’kg body weight/day). Older people with severe kidney disease but who are not on
dialysis are an exception to the rule and those individuals may need to limit protein
intake. Protein quality, timing of ingestion, and intake of other nutritional
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supplements may also be relevant, but the authors indicated that the evidence is not
yet sufficient to support specific recommendations

Regarding oats, oat consumption has various health benefits, such as a decreased risk
of coronary heart disease and lowering of low-density lipoprotein (LDL) cholesterol
(FDA, 1997; Davy et al., 2002). In their meta-analysis of the literature and of
unpublished trials on the cholesterol lowering effects of oat products, Ripsin et al.
(1992) indicated that the addition of oat products to a diet yields a modest reduction
in blood cholesterol level. For the 10 studies meeting the inclusion criteria, a
summary effect size for change in blood total cholesterol level of -5.9 mg/dL (95%
Cl, -8.4 to -3.3 mg/dL) was calculated. The summary effect size for studies using
wheat control groups was -4.4 mg/dL (95% CI, -8.3 to -0.38 mg/dL). The greatest
reductions in blood cholesterol were seen in trials where participants had initially
higher blood cholesterol levels (>229 mg/dL). The authors concluded that their
analysis provides strong support for the hypothesis that approx. 3 g/day soluble fiber
from oat products can lower the total cholesterol level by 5-6 mg/dL. B-glucan
concentrations were not specified.

Zhou and co-workers (2015) fed whole grain oat (WGO) flour or low bran oat (LBO)
flour to 5-week-old male C57BL/6J mice for 8 weeks. Animals in the WHO group
exhibited a 14.6% decrease in weight gain during week 7 (P= 0.04) and decreases in
plasma total (9.9%) and non-HDL (11%) cholesterol. WGO improved insulin
sensitivity, as demonstrated by significantly lower plasma insulin, C-peptide, and
homeostasis model assessment-estimated insulin resistance. These effects were
associated with alterations in cecal microbiota composition. Therefore, relative to
LBO, WGO improved the plasma cholesterol profile and insulin sensitivity in mice.
The authors concluded that increasing W(GO consumption may help improve
dyslipidemia and insulin sensitivity in chronic diseases.

Avenanthramides are polyphenols found in oats alone and may be involved in
antiatherogenesis and anti-inflammation. Wang et al. (2015) studied the metabolism
of avenanthramide-C (2c), an antioxidant, in mice and by the human microbiota, and
evaluated the bioactivity of its major metabolites to identify new exposure markers to
precisely reflect oat consumption. In urine from female CF-1 mice treated
intragastrically with 2¢ (200 mg/kg), eight 2¢ metabolites were identified. In cultures
of 2¢ with fecal slurries from 6 human donors, four 2¢ metabolites were identified.
Avenanthramide-C and its major metabolite M4 were bioactive against HCT-116
human colon cancer cells, inhibiting cell growth and inducing apoptosis. The authors
concluded that this is the first study to show that 2¢ from oats can be substantially
metabolized by mice and the human microbiota to vield bioactive metabolites.

Mejia et al. (2009) conducted a study with the test article Puratein®, a cruciferin-rich
canola protein (minimum 90% protein; GRN No. 327) with an amino acid profile that
was very similar to that of PrOatein® found in F igure 2, Rats were fed ad libitum at
levels of 5%, 10% and 20% for 90-days. Four groups of Crl:CD Sprague Dawley rats
(20/sex/group) were used in the study, following FDA Red Book Guidelines, The
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animals were fed an AIN-93 diet, with the lower doses adjusted with casein to the
required level of at least 18% protein in rodent diets. There were no treatment related
effects in the animals fed Puratein® at any dose. These included survival, clinical,
and functional observations. Food consumption was equivalent at all doses and body
weight gains were the same for all animals of the same sex at all doses. While there
were sporadic changes in neutrophil counts in 10% and 20% -treated females on
study day 45, a similar trend was not seen for males, and the neutrophil counts for the
females returned to normal on study day 91. There were no treatment related changes
in serum chemistry or urinalysis. There were some non-dose related differences in
some serum chemistry parameters (potassium, sorbitol dehydrogenase, alkaline
phosphatase). The differences were very small and were not considered
toxicologically significant. There were no treatment-related changes. The NOAEL
for the dietary administration of Puratein® was the highest dose tested, 20% in the
diet, equivalent to 11.24 g/kg bw/day for males and 14.1g/kg bw/day for females.

A GRAS notification for canola protein (FDA, 2011) stated that there is no scientific
Justification for performing mutagenicity tests on purified proteins. Pariza and
Johnson (2001) reviewed the history of genotoxic testing of microbial enzymes used
in food processing, and concluded no clastogen or mycotoxin has ever been identified
that would not have been detected by limited animal feeding studies and properly
conducted analytical chemistry analyses. Further, a series of clastogenicity and
mutagenicity studies on canola proteins, as reported in GRAS Notification No. 327
showed negative results for canola proteins (FDA, 2011). Similar negative
genotoxicity results would be expected from oat protein testing.

In summary, studies of oats, oat protein, and other protein isolate sources in humans
and/or animals have demonstrated its beneficial effects as well as safety. Studies with
other protein sources with similar amino acid profiles to cat protein have also
demonstrated a lack of toxicity at high levels of consumption. Furthermore, given
that the metabolism of oat protein to its constituent amino acids, peptides, and
nitrogen is well understood and other protein isolate products derived from wheat,
canola, and potatoes have a GRAS designation, the proposed oat protein product can
also be considered safe as proposed for human consumption

Reported Safety Concerns

Extremely high protein consumption may be toxic. In persons who consumed diets
consisting of 45% protein from rabbit meat (a very low fat diet), nausea and diarrhea
occurred in 3 days, and death within several weeks. Preterm infants fed high-protein
formula experienced lethargy, fever, poor feeding and increased incidence of
strabismus and low IQ scores at 3- and 6-year evaluations. While it has been
recommended that adults not consume more than two-fold the reference dietary
amount of 1.5 g protein/kg, physically active individuals on normal diets easily
exceed this amount, and persons involved in body-building consume much higher
levels of protein (WHO, 2002). WHO (2002) recommends protein consumption rates
for both sexes combined based on body weight. For example, the safe protein level
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for a 40-kg adult is 33 g/kg/day; that for an 80-kg adult is 66 g/kg/day. In terms of
nitrogen, WHO (2002) reports the median adult protein requirement as 105 mg
nitrogen/kg/day, with the 97.5 percentile value as 132 mg nitrogen/kg/day. PrQOatein®™
is not intended for use in infant formula and its proposed food use result in
consumption levels well below the safe protein consumption levels cited above.

Renal Function

Dietary protein can influence renal function. Increased protein intakes yield
increased excretion of creatinine and urea, due to increased glomerular filtration rate
(GFR) resulting from increased renal blood flow. Concern has historically been
expressed that excess protein intake can promote chronic kidney disease via
hyperfiltration and increased glomerular pressure (Martin et al., 2005; WHO, 2002).
After a critical review of the literature, Martin et al. (2005) concluded that while
protein restriction may be recommended for treatment of existing kidney disease, no
significant evidence exists for a detrimental effect of high protein intakes on renal
function in healthy persons after hundreds of years of high protein Western diets. In
fact, several studies suggest that hyperfiltration, the suggested mechanism for kidney
damage, is a normal adaptive response to increased nitrogen load and higher demands
for renal clearance. The authors considered “high protein diet” as daily intake >1.5
g/kg-day, which is within the range of current Dietary Reference Intakes for protein
and nearly twice the current Recommended Dietary Allowance. In persons with pre-
existing kidney disease, increased dietary intake of animal protein has been found to
accelerate the disease, but the association was not found in persons with healthy
kidney function. In patients with compromised renal function, a high protein diet
which results in a renal solute load in exceeding the kidneys’ excretory abilities can
contribute to progressive renal failure (Martin et al., 2005). Again, the proposed is
not intended for use in infant formula and its proposed food use of PrQatein® results
in consumption levels below those associated renal function concerns.

Calcium Balance

There is the potential for excess protein consumption to adversely affect the body’s
calcium balance and calcium in bone. High-protein diets can lead to increased
urinary calcium exeretion; doubling protein intake can amount to a 50% increase in
urinary ealcium. Further, increased resorption of bone is associated with increased
protein intake. However, it appears that as part of a well-balanced diet, dietary
protein is likely to be beneficial for bone, even possibly at dietary levels exceeding
the recommended intakes (WHQ, 2002).

Kidney Stones
An additional potential consequence of a high-protein diet is an increased incidence
of kidney stones. Kidney stones are fairly common, and have been estimated to affeet

12% of the US population. Urine is high in calcium and oxalate, and studies have
shown that an increase in animal protein intake led to increased urinary calcium and
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oxalate, which was estimated to increase the likelihood of stone formation. However,
conclusions cannot be drawn from the various studies, since dietary impacts occurred
only in studies with a wide range of protein intakes (e.g., 80-185 g/day). Further, it
was unclear whether there is a difference between plant and animal proteins.
Therefore, it is recommended that to decrease the risk of kidney stones in those who
are at risk, the diet should provide at least the safe level of protein (0.83 g/kg-day),
ideally from vegetable sources, but not large amounts (<1.4 g/kg-day), (WHO, 2002).

Allergy

Allergy manifestation resulting from consumption of oats and oat products has been
debated, and it has been alleged that oats may cause adverse effects in individuals
with CD. Oats and protein are not listed among FDA’s list of the 8 major food
allergens (FDA, 2010).

However, children with atopic dermatitis and farmers with allergies to grain dust may
experience allergic reactions to oat proteins. These proteins can act as skin and
respiratory allergens (Boussault et al., 2007; FDA, 2012).

Celiac Disease

Regarding oats, some studies of patients with celiac disease (CD) indicate more
frequent GI symptoms while consuming an oat-containing gluten-free diet (GFD)
than consumption of a traditional GFD. Such symptoms are generally mild, and the
appearance of flatulence and abdominal distension has previously been attributed to
the increased intake of fiber from oat products (Holm et al., 2006; Pulido, 2009).

CD is an autoimmune condition with immunological, environmental and genetic
components. In persons with CD, consumption of wheat gliadin/gluten and similar
proteins elicits an immune response in the small intestine, causing inflammation and
villous atrophy. It has been estimated that CD affects 1 in 250 Americans, many of
whom have asymptomatic or “silent” CD, which may be 5-7 fold more common than
symptomatic CD) (Hoftenberg et al. 2000; Real et al., 2012; Thompson, 1997; Pulido
et al., 2009).

Oats may increase the palatability of a gluten-free diet (GFD) and can be a valuable
source of fiber in a dict that is typically fiber deficient (Lundin et al. 2003). Further, a
GFD is very restrictive. If CD patients can consume oats, the restrictive nature of the
diet would be reduced, which could then lead to an increase in the quality of life
(Richman, 2012). In a systematic review of the clinical literature regarding the
presence of oats in the diets of individuals with CD, Pulido et al. (2009) stated that
incorporation of oats into 2 GFD provides increased palatability, high vitamin B and
fiber content, and beneficial impacts on cardiovascular health.
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Studies reported in the literature present contradictory information regarding if oats
can elicit abnormal immunological responses in persons with CD. Koskinen et al.
(2009) evaluated the toxicity of oats in 23 children (median age 13 years, range 7-18
years, 7 female) with CD in remission during a 2-year follow-up by measuring jejunal
transglutaminase 2 (T'G2)-targeted IgA-class autoantibody deposits, which is likely a
more sensitive disease marker than conventional histology or serum antibodies.
Participants consumed oats and were randomized to undergo a gluten challenge
allowing the consumption of wheat, rye, and barley in addition to oats. When
histological relapse in the small intestine occurred after gluten challenge, patients
continued to consume oats but not the other grains. At the beginning of the study,
serum TG2 antibodies were negative in all participants, but 7 children had minor
mucosal deposits. In the group that underwent the gluten challenge, the deposits
clearly increased then decreased again when other grains were excluded and oat
consumption continued; the same pattern occurred with the serum autoantibodies. 1n
the group consuming oats, no significant change in the intensity of the deposits
occurred within 2 years. The authors concluded that in children with CD, oat
consumption does not induce TG2 autoantibody production at the mucosal level.
These results showed that oats were tolerated by most CD patients, and were neither
immunogenic nor toxic to the small-bowel mucosa.

Kemppainen and co-workers (2007) conducted a study demonstrating the long-term
safety of inclusion of oats in a diet for patients with CD. In the study, the authors
analyzed local cellular immunological responses after 5 years of oats consumption by
adults with CD. Forty-two coeliac patients took part in an earlier oat intervention
study for 6-12 months. Over a 5-year period, 20 celiac patients on a strict,
conventional, GFD without oats served as the control; 12 celiac patients consumed
oats. There were no differences in the densities of intraepithelial abIEL, CD3, and
gdIEL T cells between the oat vs. control groups. The authors concluded that chronic
oat consumption as part of a GFD in persons with CD does not initiate a local
tmmunological response in the mucosa of the small intestine.

Sjoberg et al. (2014) investigated whether oat consumption can influence the immune
status of the intestinal mucosa in children with CD. In children who had been on a
GFD for >11 months, paired small intestinal biopsies were collected. Children
participated in the randomized, double-blind intervention study by consuming either a
standard GFD (5 boys, 8 girls, 4.2+3.5 years) (control) or a GFD containing non-
contaminated oats (7 boys, 8 girls, 5.8+4.7 years). The authors measured expression
levels of mRNAs for 22 immune effector molecules and tight junction proteins via
quantitative reverse transcriptase polymerase chain reaction. In the group consuming
oats, the number of mMRNAS that remained clevated was significantly higher. The
most significant differences were seen for KLRC3/NKG2E and claudin-4. However,
only certain aspects of mucosal immunity seem to be affected; markers of down-
regulatory and cytotoxic activities were not impacted. The authors concluded that a
notable fraction of children with CD seem to not tolerate oats. In these children, oat
consumption alters the immune status of the intestinal mucosa, and the mRNA profile
suggests a stressed epithelium with affected tight junctions and the presence of
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activated cytotoxic lymphocytes and regulatory T cells. It appears that even avenin
can caus¢ an immune response in the intestinal mucosa in some CD patients, either on
its own or by cross-reactivity. Pediatric CD patients with sensitivity to oats can be
identified by assessing changes in mRNA levels for claudin-4 and KL.C3/NKG2E
from onset to after 1 year consumning oats as part of a GFD.

Real et al. (2012) conducted a study to evaluate the safety of prolamins from oat
varieties with low, medium, and high reaction for CD patients. The avenin genes of
these oat varicties were cloned and sequenced, and their expression measured
throughout the grain development. The avenin sequences were classified into three
different groups, which possess homology with the S-rich prolamins of Triticeae
(barley, wheat and rye). Avenin proteins had a lower proline content than wheat
ghadin, which may contribute to the low toxicity of oat avenins. A direct relationship
was observed between the immunogenicity of the different oat types and the presence
of the specific peptides with the potential for higher/lower immunotoxicity., The
authors concluded that range of variation of potential immunotoxicity of oat cultivars
varies widely, and this variation could result from differences in the level of
immunogenicity in their sequences.

In an in vitro study, Maglio and coworkers (201 1) investigated the immunological
and biological properties of two oat varieties, Avena potenza and Avena genziana, to
determine their safety for persons with CD. In contrast to peptic-tryptic digests from
gliadin, the oat peptic—tryptic digests did not induce a significant decrease in
transepithelial electrical resistance or an increase in extracellular signal-regulated
kinase phosphorylation in CaCo-2 cells. In duodenal biopsies from 22 persons with
CD, unlike the response to gliadin, oat digests did not significantly increase
interleukin 15 expression, lamina propria CD25+ cells, nor crypt enterocyte
proliferation. However, in 3/8 CD intestinal T cell lines, Avena genziana induced
IFN-g production, and Avena potenza increased the density of intraepithelial T-cells.
The authors concluded that the data showed that Avena potenza and Avena genziana
do not display activities related to CD pathogenesis. Some of the observed T-cell
reactivity may be below the threshold of clinical relevance.

In another in vitro study, Silano et al. (2014) evaluated the ability of three different
oat varieties to activate gliadin-induced transglutaminase-2 (TG2)-dependent events
in various in vitro CD models. This effect was also compared with the
electrophoresis pattern of peptic—tryptic digests of the proteins of the oat varieties.
The Nave oat cultivar triggered such events, but Irina and Potenza varicties did not.
Further, results showed that a cultivar’s ability to initiate these events was directly
related to the electrophoretic pattern of the proteins and their reactivity to anti-gliadin
antibodies. The authors concluded that before beginning a clinical trial, an oat
variety’s safety to CD patients could be screened by such in vitro biochemical and
biological assays.

Previous studies have demonstrated that monoclonal antibodies (moAbs) against the
primary immunotoxic 33-mer peptide (Al and G12) react strongly against wheat, rye
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and barley, but less against oats. Comino et al. (2011) tested whether this reactivity
may be related to the potential toxicity of oats in CD patients. The authors
determined the immunogenicity of three oat varieties via interferon g production, 33-
mer concentration and T cell proliferation using Western blot and ELISA. The three
groups of oat cultivars reacted differently against moAb G12: substantial affinity,
slight reactivity and no detectable affinity. Immunogenicity of the three oat types was
assessed using iselated peripheral blood mononuciear T cells from patients with CD,
by measuring interferon g release and cell proliferation. Potential immunotoxicity of
the different prolamins was directly proportional to their reactivity with G12. Since
immunogenicity differed between the oat cultivars, this may explain why some oats
trigger an immunological response in CD patients. Further, these results indicate that
the specific antibody is a reliable instrument for detecting oat varieties that are
potentially safe for patients with CD (Comine et al. 2011).

Using a solid-phase radioimmunoassay, Troncone and co-workers (1987) examined
sera from 6 children (median age 1.9 years, range 1-2.5 years; gender not reported)
with active CD. The sera were examined for IgG antibodies against different cereal
proteins. Similarly, elevated titers against gliadin from six age-matched controls
were also examined. In coeliac sera, rice prolamins gave lower titers but high titers
were measured when tested against oats, barley, and maize prolamins, as well as
wheat albumins, glutenin and globulins., The authors concluded that these results
indicated a dissociation between toxicity in CD patients and immunogenic properties
of cereal proteins.

Using Western blotting, Freedman et al. (1988) created two monoclonal antibodies
raised against wheat gliadin, and determined antibody binding to different cereal
protein fractions. There results showed significant epitope sharing between rye and
barley prolamins as well as gliadin subfractions, but less binding of the antibodies to
oat avenins. The authors noted that the binding pattern closely corresponded to the
toxicity of these proteins to persons with CD,

Various in vive and in vitro studies support different conclusions with regards to the
immune response elicited by oats in patients with CD. In the studies in which a
response was observed, the data indicate that certain oat varietics may be
immunogenic, but others are not. As further noted below, food product ingredient
lists would state the presence of an oat-protein ingredient, and individuals who wish
to avoid oats consumption for any reason would be able to identify the presence of an
oat-derived ingredient.

Celiac Disease and Gluten Free Diets

Globulins are the major storage proteins in oats. Conversely, prolamins are the main
storage protein in barley, wheat and rye. Common ccreal prolamins include gluten
(primarily in wheat) and zein (in maize). In wheat, barley and rye, gluten accounts
for between 30-60% of the total protein. The small amount of prolamins present in
oats are primarily avenins, which may make oats an option for those with gluten
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allergies (Oats and Health, 2014). Avenin accounts for 10-15% of the total protein in
oats. The amino acid sequences believed to cause toxic responses in persons with CD
are much less frequent in avenin than in gluten (Hoffenberg et al. 2000; Holm et al.,
2006).

Historically, use of oats in GFDs has not been allowed. Evidence from more recent
reports indicates that oats are safe for consumption by most individuals with celiac
discase (Rashid et al., 2007). Health Canada (2007) critically reviewed the scientific
literature and concluded that the majority of people with celiac discase can tolerate
moderate amounts of pure oats that are uncontaminated with other cereal grains such
as wheat, barley and rye. It is recognized that commercially available oats are
variably contaminated with gluten-containing grains that can occur on the farms,
during the growing cycle or during storage, cleaning, transportation or processing.

Historically, oat consumption by celiac disease patients was not widely recommended
in the U.S. due to concerns of potential contamination of commercial oats (Kupper,
2005; American Celiac Society, 2014). According to the National Foundation for
Celiac Awareness (NFCA, 2014), although oats do not contain gluten, a small
percentage of persons with celiac disease react to pure, uncontaminated oats. Further,
most mills that process oats also process grains that contain gluten, making cross
contamination likely. However, up to 50 g /day of dry, gluten-free oats is now
considered safe (NFCA, 2014).

Dickey and co-workers (2007) note that not every person with CD can tolerate pure
oats. Some participants withdrew from oat challenge studies due to adverse gut
symptoms. These symptoms were usually not associated with histological relapse,
were temporary, and were not significantly more frequent than in groups on a GFD
who were not consuming oats (Dickey, 2007).

The majority of studies suggest that oats can be tolerated by most CD patients.
Hoffenberg et al. (2000) performed a study to assess whether oat consumption is safe
in children who have been recently diagnosed with CD and are beginning a GFD.
Ten children (6.8+4.0 years of age; 5 males, 5 females) completed the 6.6-month,
self-controlled, open-label trial where they consumed commercial oat breakfast cereal
product (24 g/day, 1.2 £0.9 g/kg-day). At study completion, there was a significant
decrease in the number of symptoms, small bowel biopsy score, anti-tissue
transglutaminase IgA antibody titer and intra-epithelial lymphocyte count. The
authors concluded that consurnption of the oat cereal product for 6 months was safe
for children with CD who were starting a GFD. However, studies were
recommended to determine the long-term safety of oat cereal consumption for
pediatric CD patients.

In a 2-year clinical trial, Holm and co-workers (2006) evaluated 32 children with CD
to study the long-term safety of oats in the treatment of children with CD. Nine
children recently diagnosed with CD consumed an oat-containing GFD; 23 children
in remission were challenged with either oats or gluten. In the gluten challenge
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group, when small bowel histological relapse was evident, children were switched to
a GFD including oats. After cessation of the trial, participants were allowed to freely
consume oats; follow-up was up to 7 years. In the children who were in remission
and consumed oats, no adverse effects on celiac serology or intestinal histology
occurred during trial. In the gluten challenge group, however, relapses occurred after
3-12 months. During consumption of the oat-containing GFD, complete recovery
occurred in all newly detected and relapsed patients. At the conclusion of the trial, all
children remained in remission and 86% of the participants preferred to consume
oats, The authors concluded that in most pediatric CD patients, long-term oat
consumption did not result in immune activation or small bowel mucosal
deterioration, and consumption was well-tolerated.

Sey et al. (2011) conducted a study whereby 15 adults (5749 years, 2 males) with CD
of >1 year duration were challenged with pure oats (350 g/wk) for 12 weeks.
Duodenal histology scores were not significantly altered during oat challenge, and
tissue transglutaminase remained negative in all participants. During oat
consumption, no significant changes in symptom scores, albumin, ferritin,
hemoglobin or weight occurred. There were no significant changes in mean pain,
flatulence, diarrhea or abdominal distension scores. There was a single relapse,
which was in a person who was noncompliant with a GFD. The authors concluded
that this study supports the safety for CD patients of uncontaminated, pure oats
manufactured under Canadian Celiac Association guidelines.

In CD patients, a rash, dermatitis herpetiformis, can occur when gluten is consumed.
Reunala and co-workers (1998) conducted a study in 1] adults with CD to determine
whether the participants could also tolerate oats. The volunteers included 5 men and
6 women, age 51 (range 3067 years). Participants had dermatitis herpetiformis in
remission, were on a GFD, and consumed oats at 50 g/day for 6 months. A separate
control group of 11 volunteers with dermatitis herpetiformis in remission consumed a
conventional GFD. Eight persons participating in the challenge with oats developed
no symptoms, 2 experienced a transient rash, and 1 withdrew due to a mild but more
persistent rash. A transient rash occurred in 3 of the controls. Densities of
intracpithelial CD3 and o/p and v/ T cell receptor positive lymphocytes, crypt
epithelial cell DR expression, and the villous architecture of small bowel remained
unaltered; these changes are typically linked with the skin rash. IgA endomysial
antibodies remamed negative in all patients. The authors concluded that as oat
toxicity on the gluten sensitive small bowel mucosa did not occur, and increased
rashes were not observed in participants, dermatitis herpetiformis was not activated
by eating oats.

Lundin et al. (2003) challenged 19 adults with CD who were on a GFD with oats (50
g/day) for 12 weeks. Before and after the oat challenge, gastroduodenoscopy and
serological tests were performed. While oats were well tolerated by most
participants, several experienced mitial bloating and abdominal discomfort. One
patient developed a rash and partial villous atrophy during the first challenge. The
participant improved when oats were removed from the diet, but experienced
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dramatic dermatitis and subtotal villous atrophy during a second oats challenge.
After the challenge, 5 patients showed positive levels of interferon c mRNA. The
authors concluded that, due to the development of villous atrophy and dermatitis in
one participant, concerns remain regarding the safety of oats for persons with CD.

In her review of studies evaluating the safety of oats in individuals with CD, Richman
(2012) states that earlier studies are difficult to evaluate, as they were conducted
using different methodologies and it is unknown whether oat samples used in the
studies were contaminated with gluten from other grains. Many studies do not
specify the strain of oat used. Recent research suggests that perhaps only certain oats
strains cause a toxic response in CD patients. While proteins in oats are similar to
those in barley, wheat and rye, oat prolamins (avenin} have substantially lower levels
of proline, one of the triggers for intestinal damage in persons with CD. The author
concluded that research suggests that the risk from consuming oats may be less
harmful than first thought, but it may vary according to the oat strain. Handling this
issue in clinical practice remains controversial.

Pulido et al. (2009) similarly reviewed the literature regarding introducing dietary
oats to persons with CD. The studies at the tirne had limited numbers of volunteers in
studies, lacked sufficient data on long-term consumption, and insufficient reporting
regarding reasons for withdrawals from the studies.

Concerns remain about potential contamination of commercially available oat
products by rye, wheat and barley. While pure oats have been confirmed as having
undetectable levels of barley, wheat and rye prolamins, many commercial oat
products had unacceptable levels of contamination from other grains. In the UK, 41-
59% of oat foods exceeded the limit of 200 ppm, and 12-26% were in the 20 - 200
ppm range (Dickey, 2007). Analysis of oats from a Canadian oat supply showed that
approximately 88% of the 133 oat samples tested were contaminated with other
grains >20 mg/kg, and there were no differences noted between the oat types
(Koemer et al., 2611).

In summary, the majority of data indicate that oat consumption is safe for persons
with CD as part of a GFD. However, some studies indicate that some individuals
may experience adverse effects, and these may be oat strain-specific.

C. Safety Data Summary

There is common knowledge of a long history of human consumption of oats. Qats
have been cultivated around the world for more than 2000 years. Humans have
consumed oats and proteins from oats and other grains for centuries, along with
proteins from many food sources such as meats, fruits, vegetables, nuts and seeds.
The U.S., Germany, Russia, Canada, France, Finland, Poland, and Australia are the
largest producers of oats (FDA, 2012). Numerous food products containing oats are
currently marketed in the U.S. and around the world.
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Oat consumption has various health benefits, such as a decreased risk of coronary
heart disease and lowering of cholesterol (FDA, 1997; Davy et al., 2002; Ripsin et al.
1992). Protein is necessary for a healthy diet; the Centers for Disease Control and
Prevention (CDC, 2014) recommends that adult women and men consume 46 and 56
g protein per day, respectively. Further, several protein isolates have received GRAS
designation, including wheat protein, canola protein and potato protein (FDA, 1999,
2011 and 2013, respectively).

WHO (2002) reports the digestibility of protein in oatmeal as 86% and that in cereal
oats as 72%. Therefore, dietary oat proteins are expected to be almost completely
digested and absorbed from the upper gastrointestinal (G1) tract by the time they
reach the terminal ileumn. Oat proteins would be broken down by gastric juices in the
stomach and proteases in the small intestine and efficiently absorbed as small
peptides or amino acids. Sherman and co-workers (1919) demonstrated that proteins
present in oatmeal were very efficiently utilized in the maintenance metabolism of
healthy adult volunteers. This indicated that oat proteins were effectively broken
down into their constituent amino acids and small peptides that were typical of all
food proteins. Therefore, the known metabolism of oat proteins is a strong indicator
of the safety of oat protein isolate.

Oat protein isolates have been shown to have antioxidant activity. Following
proteolytic hydrolysis of food proteins, various physiological activities have been
found including radical scavenging, antihypertensive, immunomodulatory,
antimicrobial, mineral binding and opioide activities (Tsopmo et al., 2010). Oat
consumption decreases the risk of coronary heart disease and lowers LDL cholesterol
(FDA, 1997; Davy et al., 2002; WHO, 2002). Oats are considered a satisfactory
source of protein, fat and energy for infants and young children (Graham et al., 1990).
Dietary protein has been shown to decrease blood pressure and may decrease the risk
of cardiovascular disease (WHO, 2002).

Studies of oats, oat protein, and other protein isolate sources in humans and/or
animals have demonstrated its beneficial effects as well as safety. Safety studies of
other protein sources (e.g., canola protein isolates) with similar amino acid profiles to
oat protein have also demonstrated a lack of toxicity at high levels of consumption.

Some studies of patients with celiac disease (CD) indicate more frequent GI
symptoms while consuming an oat-containing gluten-free diet (GFD) than
consumption of a traditional GFD. Such symptoms are generally mild, and the
appearance of flatulence and abdominal distension has previously been attributed to
the increased intake of fiber from oat products (Holm et al., 2006; Pulido, 2009). In
women with breast cancer, high dietary protein intakes improved survival rates
(WHO, 2002).

Extremely high protein consumption may be toxic. While it has been recommended
that adults not consume more than two-fold the reference dietary amount of 1.5 g
protein/kg, physically active individuals on normal diets easily exceed this amount,
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and persons involved in body-building consume much higher levels of protein (WHO,
2002). Dietary protein can influence kidney function, and high protein diets may be
linked with increased incidence of kidney stones in susceptible individuals (Martin et
al., 2005; WHO, 2002).

Various in vivo and in vitro studies show different results relative to whether oats can
elicit an immune response in patients with CD. In studies which showed a response,
the data indicated that certain oat varieties may be immunogenic, but others are not.

Children with atopic dermatitis and farmers with allergies to grain dust may
experience allergic reactions to oat proteins. These proteins can act as skin and
respiratory allergens (Boussault et al., 2007; FDA, 2012).

There are conflicting data indicating whether CD patients can tolerate oats. Allergy
manifestation resulting from consumption of oats and oat products has been the
subject of debate. It has been alleged that oats may cause adverse effects in
individuals with celiac disease. As a result, use of oats in a GFD was not allowed.
However, recent evidence indicates that oats are safe for consumption by most
individuals with celiac disease (Rashid et al., 2007). Health Canada (2007) critically
reviewed the scientific literature and concluded that the majority of people with celiac
disease can tolerate moderate amounts of pure oats that are uncontaminated with
other cereal grains such as wheat, barley and rye. In fact, pure oats may be beneficial
to persons with celiac disease, as its palatability may increase patients’ compliance
with a GFD (Health Canada, 2007).

It should be emphatically stated that the recommended ingredient labeling for
PrOatein® is “oat protein,” Thus, food product ingredient lists would state the
presence of an oat ingredient and individuals who wish to avoid oats consumption for
any reason would be able to identify the presence of an oat-derived ingredient,
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6.0 Basis for the GRAS Determination
A. Introduction

The regulatory framework for determining whether a substance can be considered
generally recognized as safe (GRAS) in accordance with section 201(s) (21 U.S.C. §
321(s)) of the Federal Food, Drug, and Cosmetic Act (21 U.S.C. § 301 et. Seq.)
("the Act™), is set forth at 21 CFR 170.30, which states:

General recognition of safety may be based only on the view of experts
qualified by scientific training and experience to evaluate the safety of
substances directly or indirectly added to food. The basis of such views may
be either (1) scientific procedures or (2) in the case of a substance used in
food prior to January 1, 1958, through experience based on common use in
food. General recognition of safety requires common knowledge about the
substance throughout the scientific community knowledgeable about the
safety of substances directly or indirectly added to food.

General recognition of safety based upon scientific procedures shall require
the same quantity and quality of scientific evidence as is required to obtain
approval of a food additive regulation for the ingredient. General recognition
of safety through scientific procedures shall ordinarily be based upon
published studies, which may be corroborated by unpublished studies and
other data and information.

These criteria are applied in the analysis below to determine whether the use of an
oat-derived protein for use in food for human consumption is GRAS based upon
scientific procedures. All data used in this GRAS determination are publicly available
and generally known, and therefore meet the “general recognition” standard under the
FD&C Act.

B. Safety Determination

The subject of this GRAS determination is the use of oat-derived protein as an alternative
source of dietary protein for addition to processed foods. There is a long history of the
safe use of oats and products derived from oats such as oat B-glucan and oat protein
concentrates. Furthermore, other natural sources of protein concentrates, such as canola,
potato, and wheat, have been safely consumed for years. Tate & Lyle currently markets
oat protein (PrOatein®) outside of the U.S. However, oat protein products are currently
marketed 1n the U.S. (e.g., 550at Protein, Oat Tech, Inc.). While there is a noted lack of
published safety studies on oat protein concentrates, the safety section describes human
safety studies of oats and oat protein as well as human and animal studies of other
GRAS-notified protein sources currently added to processed foods.
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The focus of this GRAS determination is a comprehensive assessment of the safety of an
oat-derived protein for an identical use to that of other current grain-based protein
sources such as soy, canola, pea, lentils, wheat, rice, and whey. Similarly, the
nutritionally use is as a source of protein for enrichment of processed foods. The IOM
recommends that adults consume a minimum of 0.8 grams of protein per kilogram of
body weight. IOM also set a wide range for acceptable protein intake, ranging from 10 -
35% of calories each day. In the U.S., the recommended daily allowance of protein is 46
grams/day for women over 19 years of age, and 56 grams/day for men over 19 years of
age.

As described in GRN No. 386 for canola protein isolate and hydrolyzed canola protein
isolate, the typical uses of protein for enrichment of foods includes in bakery products,
snack foods, nutritional beverages such as high protein drinks and milkshakes, instant
powdered nutritional beverages, vegetarian food products and meat analogues, dairy
products, and meal replacements/nutritional bars. The proposed use concentrations and
variety of food uses combined with the large average daily consumption of the described
foods resulted in the calculated daily intake of the protein additives being a substantial
fraction of the RDA (46 grams/day for women over 19 years of age, and 56 grams/day
for men over 19 years of age), and even exceeded it at the 90™ percentile consumption.
This was also the case for GRN No. 327 (cruciferin-rich canola/rapeseed protein isolate
and napin-rich protein canola/rapeseed protein isolate). As Tate & Lyle’s proposed oat
protein is only intended to be an alternative source of protein for current uses in food, a
similar estimate of intake would be expected if oat protein was the only source of protein
used in processed foods. As GRAS notifications for other protein sources and isolates
have previously noted, we do not realistically expect that the actual consumption of foods
containing oat protein would result in daily protein consumption being any greater than
the DRV or RDA for protein. It is reasonable to expect that most of the population’s
intake of protein is, and will remain, in the form of unprocessed foods including meat,
poultry, fish, and legumes. As the proposed oat protein product is only one of many
protein sources for use in processed foods, only the inherent conservatism of intake
calculations such as those described in the aforementioned GRN's suggest the possibility
of exceeding the RDA at the T percentile (FDA, 2011; FDA, 2010).

In summary, the proposed uses of PrOatein® will not result in an increase in the overall
consurnption of protein, but simply provide an alternative source of well-characterized
protein from oats for use in food.

Oat consumption has various health benefits, such as a decreased risk of coronary heart
disease and lowering of cholesterol and protein is necessary for a healthy diet. While
there exists a lack of published preclinical safety studies on oat protein, products
containing oats and other sources of grain-based protein concentrates have been
employed in numerous clinical trials. Other than mild, transient gastrointestinal (GI)
effects such as flatulence and abdominal discomfort, no significant adverse effects have
been reported.
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Some studies of patients with celiac disease indicate more frequent GI symptoms while
consuming an oat-containing gluten-free diet (GFD) than during consumption of a
traditional GFD. Such reported symptoms were generally mild, and the appearance of
flatulence and abdominal distension has previously been attributed to the increased intake
of fiber from oat products. The majority of data indicate that oat consumption is safe for
persons with CD as part of a GFD. However, some studies indicate that a few individuals
may experience adverse effects, and these may be oat strain-specific. It should be noted
that the recommended ingredient labeling for PrQOatein is “oat protein.” Thus, food
product ingredient lists containing PrOatein would state the presence of an oat ingredient
as “oat protein” and individuals who wish to avoid oats consumption for any reason
would be able to identify the presence of an oat-derived ingredient.

C.  General Recognition of the Safety of Oat Protein

The intended use of oat protein has been determined to be safe through scientific
procedures as set forth in 21 CFR§170.3(b), thus satisfying the so-called “technical”
element of the GRAS determination and is based on the following:

*  PrOatein” Oat Protein is manufactured consistent with current Good
Manufacturing Practice (¢cGMP) for food (21 CFR Part 110). The raw materials
used in the manufacturing process are food grade and/or approved for use as
processing aids in food. No chemical processing aids are employed in the
manufacturing process. The oat protein product containing approximately 52-
56% protein has been characterized and meets appropriate food grade
specifications found.

* There is common knowledge of a long history of human consumption of oats.
Numerous food products containing oats are currently marketed in the U.S. and
around world and oat protein has become a desirable ingredient for addition to a
variety of food products as a source of dietary protein.

* The intended uses of PrOatein® (oat-derived protein) will provide an alternative to
other dietary sources of protein as part of the total dietary protein intakes among
the U.S. population.

* Epidemiological studies and clinical trials have consistently revealed the
cardiovascular benefits of vat consumption from its hypocholesterolemic effects.
In 1997, the FDA approved a health claim for the association between oat
consumption and coronary heart disease (Katz, 2001; FDA, 1997).

* To date, FDA has reviewed extensive published information and data as part of
GRAS notifications for animal and plant-based protein isolates and concentrates
and subsequently issued “no questions letters” (e.g., GRN No. 26 (isolated wheat
protein); GRN No. 37 (whey protein isolate and dairy product solids); GRN No.
168 (poultry protein); GRN No. 182 (hydrolyzed wheat gluten isolate; pea protein
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isolate); GRN No. 313 (beef protein); GRN No. 314 (pork protein); GRN No. 327
(cruciferin-rich canola/rapeseed protein isolate and napin-rich canola/rapesced
protein isolate); GRN 386 (canola protein isolate and hydrolyzed canola protein
isolate); GRN No. 447 (potato protein isolates)). Studies in both animal and
humans have been evaluated, including a 90-day rat feeding study with a canola
protein isolate (min. 90% protein) very similar in amino acid profile to the
proposed oat protein product. No toxicity was evident at concentrations up to
20% in the diet. No recent human or animal studies raising any new safety
concerns concerning protein or protein isolates and their addition to processed
foods have appeared in the published literature subsequent to these evaluations.

* The publicly available scientific literature on oats, oat protein, and other plant-
derived protein products and their subsequent utilization as a source of amino
acids is sufficient to support the safety and GRAS status of the proposed oat
protein product.

Since this safety evaluation was based on generally available and widely accepted
data and information, it also satisfies the so-called “common knowledge” element of
a GRAS determination.

Determination of the safety and GRAS status of oat protein that is the subject of this
assessment has been made through the deliberations of an Expert Panel convened by
Tate & Lyle and comprised of Michael Carakostas, DVM, Ph.D., Carol A. Knight,
Ph.D., and Stanley M. Tarka, Jr., Ph.D. These individuals are qualified by scientific
training and experience to evaluate the safety of substances intended to be added to
foods. They have critically reviewed and evaluated the publicly available
information summarized in this document and have individually and collectively
concluded that oat-derived protein, produced consistent with Good Manufacturing
Practice and meeting the specifications described herein, is safe under its intended
conditions of use. The Panel further unanimously concludes that these uses of oat
protein are GRAS based on scientific procedures, and that other experts qualified to
assess the safety of foods and food additives would concur with these conclusions.
The Panel’s GRAS opinion is included as Exhibit 1 to this document.

It is also Tate & Lyle’s opinion that other qualified scientists reviewing the same publicly
available toxicological and safety information would reach the same conclusion. Tate &
Lyle has concluded that oat protein is GRAS under the intended conditions of use on the
basis of scientific procedures; and therefore, it is excluded from the definition of a food
additive and may be marketed and sold for its intended purpose in the U.S. without the
promulgation of a food additive regulation under Title 21 of the CFR.

Tate & Lyle 1s not aware of any information that would be inconsistent with a finding
that the proposed use of oat protein in food for human consumption meeting appropriate
specifications and used according to Good Manufacturing Practice, is GRAS. Recent
reviews of the scientific literature revealed no potential adverse health concerns.
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CERTIFICATE OF ANALYSIS
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ADATE Afatoxin 81 ~<a.81 g EN 15851 mwi Elawed
ADA2E Altginxin 82 <8.01 3R Eb 15851, rmodt. ELHAWED
ADSS Adtgronin G =991 2k o] EN 15851 eogur ELHAWED
AD4ZB Aftatozin &2 <01 kg £ 15853, mad EUMAWES
NG Lchratogin 024 kg 3% MMRL T4 ELEELY
L2 Beoxynivasoro (DON) 25 3ai0key 2 25% b5 housn metod (230} CUSELS
LG4 Zoaraleane {20} it kg £ 35% e howse rmotod (220} EUSEL
JHBG Fumeniin B4 FB1) <y sk ldamst methad FUsAWED
B E el FuanGanen 82 FE2} <20 g Tl mashon ELHAWES
PR Mdboihaebet
LR ARG vt
w . Ey aAnackenradt wegiys
Litkwarde snbisatr S <o ikder sk . Poeiting Fout & Agri (el
Dt tapport B snvlinst Atcies : 34 basihet, o inde 1 £10rvag skietioen Qodkint aiural. Revallawy celaterss entest YE det
AR PrOwed Higa 1av @
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=% eurofins AR-13-LW-031352-01
* | BB M

EUSELI00047711
kg LV KT Hm018.1 EUSELT
ke *IBN NMIML Mo 16T 19 EHSELE
OC

5 EMET 9024
SLBEG Bvaves § Ti00

L9 For dvnigl inga pestickresier phwsade (BLV X1 4a016 1}

Evartusks pesticidrester hat eomosdxarhe s intervase; 30-60%

Per-Olov Sodergren, Rapportansvarig

Uttirands Laboraariam

ELIHAWES dies Wi Contaminants GenbH G i

ELNELY Errotins Food & Agro Testng Sesden AR, Lickdoing
FUSELR fires. Egwi Loy

S FARORSS el

Frarlsm AR 9T
« : §j agkeediorad anslys
AN Sboratoats o ke Al N 0%, Euroling H00d S AR LLahirng]

O ettt Hil @rciaet SISCRES | 59 Nt oim P wiTionde Taboratorions: | TSRS sRoltipen Godkan annal. Hewullaten reladares snoisr bF et
wikacde fwowel

SemZavz

* Analysis of crude protein was not conducted by Eurofins on batch number 1332,
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TATENLYLE

CERTIFICATE OF ANALYSIS
Product: 200 200 prOATein™
Batch no: 1411
Prod. Date: 14-03-2014
Exp.Date: 13-03-2015
Chemical rsis Result Unit Method
Average value
Protem (N*5.25) 55 % IDF 20B Kjeldahi
Dry matter 96,7 % IDF Standard method
Bacteriological analysis
Total plate count <1600 cfu'g NMKL Nr 86, 1999
Enterobacteriaceae <10 cfwg NMKL Nr 144, 2000
Staph mmeus <20 cfu/g NMKL N1 66 3 edt. 1999 modified
Yeast <20 cfu/g IDF 948 modified
Moulds <60 cfu/g IDF 948 modsfied
Satmonella Neg/25g. NMEL Nr 71 5 edt. Modified
E.coh cfu/g Negative NMEKL mr 125, Sedt 1996
Tate&Lyle Sweden AB
28-09.2014

(b) (6)
Ingbntt Johansson
Quality Manager
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Eawwofins Food & Agroe Testing Sweden AR

o3, .
5::’- elir{)flns Rapport utiirdad av SHEDA. Box 887

mﬁ;m %:Ei :TZ, 35":‘5{3119' Em:epm
Accredited Laborstory M?:“‘f-‘s e T <46 50 490 B310
:'ML%EWSWM&AB AR-14-LW.050173-01
Avdovgen 1 NN
610 20 KIMSTAD EUSELI-00080887

Chend code; LWFSR1581

ANALYTICAL REPORT

Semple code: 52520 4411200147
Chent Sample: PrOatein 1411
Received: 20941120
Report finished: 2441203
Start of anslyss 20141120 132718
LPE21 Crude Probein iGekiahd (N6, 25) £3.4 91100g +10% NMKE B EUSEY
LPOSX Fat ace. SBR mod. 174 ghD0 g + 0% SV V¥ 1880 EUSEL
SL417 Sodium (Naj 95 moiky * 2% NMKL No 139 1991 mod EUSELZ
SL408 Cairium (Ca} 1200 kg £ 10% NMKL o 139 1981 mod EUSELIZ
Sate Magnesagn (Mg} 1700 mokg +10%  NMKL No 139 1991 mod EUSELE
SL413 fron (Fe) &2 mghg £10% NMKL Ny 138 1981 mod EUSELI2
51410 Polassium {K} 2500 MGkg +15% NMKL N 138 1991 meodt EUSELR2
SL408  Phosphorus (P} £900 mghg £A0%  NMKL No 139 1999 mod EUSELIZ
SL418  * Boron (B) «<5.0 mghg £20%  NMEKL No 181 1396 mod EUSELIZ
SL415  Znc(Zny 66 mgkg £10%  NMKL No 138 1351 mod EUsELZ
SJ006 Adatoxin B1 <. wfkg :\:T;:mmmodcn EN  EUHAWEY
SHI0E Afisioxin 82 <04 pgihg mmmwonw EMAyEY
06 Afatoxin GY <0.4 pgig ntamai method based on EN SUMAWES
14123
SH6 Adatoxin G2 @4 By :1:::?;& method based on £EN  ELHAWE?
LW02D  Ochmtaxin .47 HoiRg *30% NMKL 143 EUSELL
L1WOSZ Deaxynivaenol {Vomitaxin } 18 ugfig +25% In house mathod {210} EUSEL:
Lwiad Zearalenone (ZON) <10 Bgg + 35% In house method {210) EUseLd
SJHOBG Fumaonisin B1 (FB1) <20 Hokg internsl method EUMAWES
JIBSG Flamonisin B2 (FB2} <20 2RO indernal method ELHAWEY
JI07H lodine: <B.3 kg Sanded-Korhoff ELMAWES
M1 Starch and uger 14 @00 g Internal method EUNCOTR2
SLBES Seiphor tolsl (S) 690 Mokg * 20% NMKL No 161 1958 mod EUsELIZ

The isbomstoryfiaboratones are socrodited by the respactive national accreditation body. Non-accredited tests arg marked *.

Symhol desrrigton: AR V7B
* Nent acorodised 107 130518
Uncart: Masanernsnt unosrainty
L iy, unless e SLR. e Pep as ity weit; e factor 2. € - reiniad o anafyss performed outside Sweden
My ooou. -] Son Can be i > eouest.
Thwe pesials roay not De AAprooutied exoept it A, withodd & wrien SpOrOvat oF e lahorainry. The rusults reiste only (0 T satrple snalysed.

Pagge 1 of 2
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] i AR-14-L W-050173-0
& eurofins L

EUSELL-00080887

Per-Otav Sadergren, ASM

This test report has been treated electronically and has been verified and authorised.

Test was performed by

EUHAWER Eunalire WE.S Contamé GmbH {(Hamburg}

ELUNCTRZ Eurcns Food & Agro Testing ¥ AS {Sk Trondhei
EUSELS Eurchna Foad & Agro Tasting Sweden AB. Lidkiping
EUSELI? Eurgfins Envionment Sweden, Lidkdping

- ARDO3 w78
* Mot acoredited 187 130518
Lincert. Messcrement unoeriainty

W nty, uniecs olhorwice stated, e rep s irdy with coversge facior 2. Exceptions related 1o anakpois parformad toaside Sweden
iy Ot Addilicnal idormation can be ablaned upon request,

The remats may not be reproduaced moegt it £3, WiNGUE 5 weden Sporoval of the labormdery. The resuts retate only o the sample analysed

Pago2of2
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oh . .
i Ewrofing Fond & Agro Testing Sweaden AB
%::' EUI"Of!nS Sox 887
Sfihagsy. 3
SE-53119 Lidkdping
Www_eurofing.se

T +45 1) 450 §314

ETsta&Lyje Sweden AB AR-14-LW-043082-01
ngprm chansson
Alvasvagen 1 [N RN
610 20 KIMSTAD EUSELI-00076399
Kundnummer LW9901581
Analysrapport
Prowrmummer: 525-2014-1001020
Provisirkng: PrOatein Batch 1411
Provet ankom. 2014-16-01

Analyseagport klar 2014-19-13
Anmlysemas pibiciades. 2014-10-8H1 14:35:54

Anuiys . Resuktst Enet freey Matodirel Lab
Si403 By Pb <0.020 gig 220%  NMKL No $6% 1998 mod EusEL?
5t404  Kadmium Cd B.41 thatkg £20%  NMKL No 1651 1998 mod EUSELI2
51402 Arsenik Ay <,050 mgig +35% NMKL No 161 1998 mod EUSELR
SL399  Kvicksilver Hg < 0020 Mgkg £30%  5S-EN 182772042 EUSELL

Per-Olov Sixlergren, Rapportansvarig

Densna rapport ar elektroniskt signesad.

Uttseands L sboratoriom

EUSEL? Eurakng Emd rt Sweden, LiGkaping

LaboratorietAabonsionema r Bckrediternde av respektive iands ackrediteringsorgun. £ scirediterade analyser iy markerade med *

kL ann AR VTR
* 5] akrecénrad 1.67 £30545
Mt Masilortas

hiicrikarheten, o et annat ANges. scer: whadgad mad tickring 2. Und ¥ analyser .dfieda wanfte Svenge kan
Brekomma. Yiierkgane upptvsningas kan mnas pé begiinm. Upplysaing om mitosikerhet och o ver i sokogrska analyser Bmnas pd begiran.

Denna rapport Br endast Asrges. i sin hedwi. om ine fum § fonvikg gen godhint annat, Fiesstaten neaterar sodast tH et

insiinda preveel. Sida 1 av 1
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i}f& e u rOfi ﬂ S m’:’mnmmav _;,«EDAC._

- o
a z
. % &
Report issued by fop gt
Agcredited Laboratory o
SRR CHY

Tate&Lyle Sweden AB
Ingbeitt Johansson

Alvasvagen 1

610 20 KIMSTAD

Ewrofins Food & Agso Tesiing Sweden AB
Box 887

Siohagsg. 3

SE-S3119 Lidkdpng

www. eurcling se

TH: +46 10 490 8310

AR-14-LW.054885-01

HIEN ST
EUSELI-00083017

Chent code . LWISUTSE1

ANALYTICAL REPORT

Sample code:
Chient Sample:
Received:
Report finished:
Start of anskysia

525-2014-12120146
Prostein t411
2014-12.12
20144247
2014.12-12

Unit

Oneerd.  Method

LP130: No pesticide residue delected {S1V K1-44-mD16.1).

Per-Olov Sodergren, ASM

This lest report has been created eleclonically and has been verified and authorised.

Test was performed by

EUSEL Eurcfins Food & Agr Teating Sweden AB, Lidkiping

Unomt: Measursment unoestarty

Symbol deseripton:

+ : (Nt part of the acoreditation}

Bertormeng lsharaiory ¥ noliwng slse 5 stated: Furofes. Food & Agro (Lidkping)
The results may not be reprodsced Scept in full, Wwilnous & witien approval of the khoratory. The results relate ondy to the sampie anaysed,

53
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TATE X LYLE

CERTIFICATE OF ANALYSIS

Product: 200 200 prOATein™

Batch no: 1413

Prod. Date: 31-03-2014

Exp.Date: 36-03-2015

Chemical analvsis Resuit Lnit Method
Average value

Protein (N*6,25) 56 Y% IDF 208 Kjeidzhl
Dry matter 95,5 Y% IDF Standard method

Bacteriolopical analvsis

Total plate connt <1000 cfu/g NMEL N1 86, 1999
Enterobacteniaceae <10 cf/p NMKL Nr 144, 2000
Staph aureus <20 cf/g NMEL N 66 3 edt 1999 modified
Yeast <20 cfu/g IDF 94B modified
Mouids <20 cfu/g IDF $4B modified
Salmoneila Neg/25g. NMEL Nr 71 § edt. Modified
E. coli cfu/p Negative NMKL nr 125, 3edt 1996
Tate&Lyle Sweden AB
28-09-2014

(b) (6)
Ingbritt Johansson
Quality Manager
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56

o= eurofins

chrediterat laboratorum > .
]
. = &
Report issued by fepre
Accredited .

Eunrofine Food & Agro Testing Sweden AR
Box 887

Siotagag. 3

SE-531149 Lidkoping

www . eurcling se

T 46 10 4056 8310

Tateliyle Sweden AB AR-14-LW-022881-01
Ingbritt Johansson
Alvasvagen 1
610 20 KIMSTAD EUSELI-D0084747
Chent code:” LWO901581
Sample code: £25.2014.04280096
Chient Sampie. Pridaten 1413
Heceived. 214-04.28
Report hinished: 2614-05-26
Start of anaiyes 2114-04-28
| Analynis Resullt MRL Unk Pncert.  Method Lab
LPD21 Crude Protein Kjeidahi (N6, 25} 55.2 gb g *10% NMKL 6 ELUSEL!
LWI0Y Fal acc. Soxtec LY #] gMdl g € % EUSELY
Si412 Sodasm {Na} 126 mglkg 5% NMKL No 139 1991 EUSELSZ
mod
51408 Caicium (Ca) 1200 mgikg +10%  NMKL No 138 1991 EUSEL?
maexl
SL4fY IAngnesium (Mg} 1600 moing +18%  NMKL No 138 199% EUSELIZ
mod
S1413 iron {Fe} s kg *10% HMKL Mo 139 1991 EUSELIZ
1
SL4t0 Potassium {K) 2600 mgrkg =15%  NMK1 No 139 1991 EUSELIZ
mod
SLARY Phogphorus (P} L mgAkg 4% NMIKL No 139 1961 EusELIE
mod
SLd1i  *  Boron{f) <50 mgg +20%  NMKLNo 161 1998 EUSELR2)
mod
51415 Zine (2ns) 59 mgleg £10%  NMKL No 139 199t EUSELZ
mod
SLABD v odine () <0.%0 mgikg +35%  EN 151312007 EUSELIZ
SE403 Lead {Ph) « 8,020 tnglkg *20% HNMKL No 161 1935 EUSELIZ
mod
51404 Cadmium (Cd} 0058 mgikg +20%  NMIKIL No 161 14998 ELREL2
mod
51402 Arsenic {As) «0.858 oy +35%  NMKL No 161 1998 EUSELI?
mod
513495 Mercury (Hy) <« 0.020 gikg + 3% EN 182772012 EUSEL2
HI00B Aflatoxin 81 «B.A Hghkg intemal method based  EUHAWET
on EN 14123
SD0E Afiatoxin B2 <b.1 HoMkG intemal methed based  BUHAWES
on EN 14123
SHOE Afatoxin G <B4 pokg internal method based  SUHAWET
on EH 14123
JUDOE Alsinxin G2 <.t ygkg internak rethod based EUHAWER
oh EN 14123
Uncer: Measunement unoertaity’
= ; {Not paet of the acereditation}
Faviorming labarmiory i nothing ise i staled- Exrofins Sood £ Agro {Licdkipingi
The resubts may Nt be mproducad sxoept in A without a writien approval of the laboratory. The results relate only K the Sampis araslysed. P o2
age 1
55
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4‘.5‘ .
s €Uro fi ns AR-141W-022881.01
e 1R B R

EUSELI-00064747

LW020 Scheaoxin «0.16 »okg +30%  NMKL 143 EUSEL
EW03Z Deacynivaiencs Diomitoxin } <10 »okg *25% in house method (240} EUSEL;
EWD41 Zearslonore (2ON) <40 ughg £35%  Inhouse method (2103 EUSEL}
SIEG Fumonisin BY (F81) Lri kg Irizmas method EUHAWES
JHIBG Fumonisin 57 (FB7} <24 e Iedeenat tethod EUHAWES
LP130 Dighermflamine 0.014 mgkg SEV K1-M.-mo18.3 EUSEL
MJO11 Starch and sugar 13 gHon g teretial melhod EUNOTRZ
51889 Sulphur total () 8000 mykg = 0% wnmm 1998 EUSELIZ
1 P130: No other pesiicide residues detected (SLY K1--m016.1}

Per-Olov Sddergren, ASM

This test report has been crealed electronically and has been verified and authorised.

Test was performed by
EUHAWE3 ins Wi J Cor i GmbH 1+1}
EUNOTR2 Euroine Food & Agro Testing Norway AS {Skanseri, Trondhem
HuskLr Eurofins Fout & Agm Testing Swedan AB, Lidkdping
EUSELI2 Eurcfins Envi Lidkoping
Unoars Wit wroniaimty
Byt dwrscrption: AR-OD% v21
& ; (MOt gt of the avoneditaton)
Pertorming labrasiory T noiing eise 1 stated. Buroling Food & Agro (Lidkiping)
The msits may not be repitdiaced except in Al wilhout & written appeoval of the faboratory. The resclts reiste onty & the sample anafysed.
Pagn 20f2
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Rapport utfardad av =~
adkredierat aboratorum
£

Report issuad by
Accredited Laboratory i

i
[ G

Ewrofins Food & Agro Testing Sweden AB
Box 887

Siohagsg. 3

SE-53119 Lidkbping

www eurcfing 36

TH: +46 10 490 8310

ETm&Lmv;gh Sweden AB AR-13-1W-032664-0
ing FNSSON —
610 20 KIMSTAD EUSELI-00048231
Ciient code:: £ WO9G1581
Sampie code: 525-2013-08270147
C¥ent Satnple: prOATEIN catpretein Batcht334 Gi
Recaived: 2013-08-27
Report finished: 2013-08-09
Star? of analysis 213-08-28 08:43:20
| Ay Renuk: Uit Uncer.  Mmthod Lab
LPG2 Crugde Proten Kjekiahk (Nx6,25) 50.8 Gf100 G 210%  NMKLS EUSEL
LPOOW  Alanine 223 g 8% 180 135032005 EUSELI
LPOOW Agiee 355 9/ + 3% 1SC 129032005 EUSELI
LPOOW  Aspanic acd (Total) 38.69Mg * 8% 150 130032005 EUSEL!
LPODW Cysting 18.0 g/kg * 8% 1ISC 13003 2005 EUSEL
LPOGW Phenyiatanine 9.3 99 + B% 180 13903:2005 FUSEL
1PoOwW Chrtamit Acid 115.4 Ok * 8% IS0 13903:2005 EUSELL
LPOOW Gityone 21.4 gixg + 8% IS0 135032005 EUSELL
L POOW Histigine 11.2 3g 3% ISC 139032005 Eusel
1o0OW Hydroyprolies <0t gg + 8% IS0 13903 2005 EUSEL)
LPOOW Isoleucine 23.5 0% = 5% 150 13803 2005 BUSELL
LPDOW Leuting 40.9 9% = 3% 15C 13803:2005 EUSEL]
1LPOOY Lysine 17.4 ging * 8% ISC 138032005 EUSEL
LPOOW Methioning 9.1 g/kg + 8% 150 13903 2005 FUREL
LPOOW Omithine 0.2 9hg * 8% IS0 139032065 EUSEU
1PoOwW Proling FIg T * % IS0 13903:2085 EUSEL
LPOOW  Sedng 6.7 9/kg + 5% IS¢ 13803:2005 ELSELY
LPOOW  Thweonine 153 ghg + 8% ISC 13903:2005 EUSEL!
LPOOW Tyrosing 9.7 gg 8% 150 13903:2005 EUSELL
LPOOW Valine 30.9 9ikg + % 1S $3503:2005 FUsEU
LPOOW  Sum of aming-ackis 489.1 Yo 1SC 139032005 ElSEL
LPOOW  Ammonia (NH2) 14,3 kg 8% 150 43803:2005 EUSEL
LPO56 C 5.0 {aprolc ackl) «t.1 % of taity * 2% GC-FID EUSEL
acis

The [aboraoryAaboratofies arg acchedited by the fespective nabional accreditaion hody. Non-accredited tests ane marked *.

2Ambok descriofion; AR-DOS 1Y

* Not sccredited 167 130518

Uneeyt: Meamarement unoertainty

Measurement uncertainty, uniess oerwise sinied, sz raporied as expanded uncerainty with factor 2. Excepions related o anaiviis perk Anice Sweden

May ceewr. Additionsl iiormation car be GOENNES UDON MEQUEst

The reaults mry not be raproduced excapt In S, Withou! & Witien: approver Of the iaboosory. The nasuits Tedaie andy (o the sample analysed
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AR-13-LW-032664-01

HAEN RS

EUSELI-00048231
[TP056 ¢ 8.0 (Capiyic ackt <01 % of fatty T 0% GOTID EUSEL
.

LPOSG €100 (Capric aci} «g,1 % of tatty +20%  GC-FID EUSELT
aKids

LPOSE £ 120 (Laudic acid) <.t % of tatty * 20% GC-FID EUSEL
FCHis

LPD56 C 14:0 {Mynistic acid) 0.2 % of laty £20%  GC-FID EUSEL?
acids

1P056 C 141 {Myristoleic acid) «(.1 % of faty +20% GCFID EtsEe s
aculs

LPOSE C 15.0 {Pentadecanic acid) 0.1 % of faity +20% GCFE EUSEL}
acids

LPO58 Cthind <01 % of Bty + 20% GCFD BUSELF
atids

LPOEE € 160 (Paimitic acid} 162 % of tatty + 10% GC-FID EUSELY
acids

LPD56 €181 (Palmitoleic acid) 6.2 % of tatty * X% GC-FID EugELi
acids.

L PO5E G 17.0 (Maranc acid) «0.1 % of fatty 2 X¥% GC-FiD BUSEL
acids

1POSE C 17t n-7 {Hepladecencit acid) <0.1 % of a3ty +20% GC-FID EUSELE
acids

LPG56 £ 80 {Stearic aod) 1.5 % of fagty + 20% GC-FI EUSEL ¢
acids

LPO56 181 4 (Osedc acid} 35.7 % of fatty * 0% GC-FiID EUBELS
ackis

LPDSE € 182 n6 {Linoleic acid) 422 % of fatty + 0% GC-FID EUSEL]
acids

LPOSS C 183 -3 (a-Linclenic acid) 2.0 % of fatty + X% GC-FID EUREL]
acids

1 POSEG C 18:3 n-6 {y-Uinoienic acxd) «0.1 % of laity + 0% GCFID FEUSEL}
aculs

LPG56 £ 18403 <01 % of fagty + 0% GC-FIl Euseis
acids

LPES6 200G {Arachidic acid) 0.1 % of fatty * 20% GCFID EUSEL}
acids

LP056 € 20:1 n-8 (Gadoleic acid) 1.0 % of fatty + 20% GC-FD EUSEL
atids

LPOSE ¢2e2nd «B.1 % of fatty + 0% GCFID FUSELS
aciis

LPO56 C203n6 «0.1 % of fatty *20% GC-FID ELISEL
acids

LPO56 c20:3n3 0,1 % of Gty * X% GCFID EUSELS
ks

LPO56 C 20:4 a6 {Arackionic acid) <1 % of ity £ 2% GBCFID EUSELY
acids

LPO56 C204 03 <01 % of Tty + H% GC-FID FUSEL!
acids

LPOS6 € 20:5 N3 (EPA} «0.1 % of faity * 20% GC-FD EUSEL)
acids

t POS6 C 22:0 (Beheni acid} 03 % of fatty * 0% GC-FiD FUSELT
acids

LPOSE C22t 0.4 % of fanty £ 2% GC-FID EUSELL
acus

P56 € 22:2 16 {Docosadiencic acid) .t % of falty * 20% GC-FD EUSEL
acids

The laboratorylaboraiones are accredited by the respective national accreditation body. Non-aceredited tests are marked *.

Swmbol descrgion. AR-003 vT7
* Mot accrediled 17 120546
tnoert. Massoremers sncertanty

Measurement uncertanty, unicss otfwerwise stadnd ane 88 &P ity waith: e factoe 2. Exeng netated & analysis performed outsice Sweden

oy oceur. Akiilionil informetion can be obbained vpon request.
The results ey not be reprodioced sxceet in Sl without & writien aoprowval of the daboraiey. The results ralaie only io the S8mie Sralysed.
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AR-13-LW-032664-01

(AN EERHREAE

EUSELI-00048231

LPO5G Clrant 0.1 % of faity 2+ H% GCFID EUSELS
ackis

{P056 C225n6 <01 % of latty + 2% GC-FiD EUsELS
acis

1 POSE C 225 n-3 {Docosapantaenaic acid) 0.1 % of faty + X% GC-FiD EURELE
acids

L P056 C 226 -3 {DHA) <04 % of fatiy + 26% GCFI} EUSELS
acks

LPOSE C 24:0 {(LignDCRTc acid) <. % ol fatty * 20% GCFID EUSEL!
acids

LPOSE C 24:1 19 (Telracosensit ackl) <0.1 % of fatty  20% GCH+ID EUSELS
acils

{PO56 Saturated tatly 3oids 483 % of falty GCFID EUaELs
acids

LPOs6 mono-unsaturated jafty acids tola? 37.3 % of fatty GCFID EUSELS
acids

LPOSS  polyumsaturated fatty acids total 443 % of faky GCFID EUREL
aoids

£P056 Total Farty Acids 99.8 % of fakty GCFID EUSELL
acids

LPO56 Unideriified Compounds .2 % of falty GCFB EUSELS

.

LP056 Fafty Acids, $um Of Omega 6 Calc. 42.2 % of falty GC-FID EUREL
ackds

LPO56 Fatty Ackis, Sum Of Gmega 3 Calc. 2.8 % of tatty GC-FH) EUSELF
acuts.

1PO56 Fatty Acids, OmegatiOmeaga 3 Ratio 2490 GCFiD EUsEl

Per-Ofov Sodergren, ASM
This test report has been created electronically and has been verified and authonised,

Test was performed by
EUSELT Eurofins Food & Agro Testing Sweden AR, Lidképing

TFhe laboratoryflaboratones are accredided by the respective national accreditation bady. Non-actredited tests arg marked *.

Syméxi description: AR-03 ¥77
* Nat accraditad 167 t)56
Lincart: Momsrament uncerisinty

Measorement uncetiainty, Uik Dtherwise staled, me o prdy widh race: tackor 2. resated & nnnkysia pertormes outexde Sweden
may acowr. Addiional irdortwiion can be abtaintd upon requost.

The results may Nk be: reproduced except in kil without & weithn approval of the jaborafory. The results retale only o the sampie analysed
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Appendix B. Technical Product Data Sheet
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proatein

o  Oat Protein

TATEXNLYLE

PRODUCT DATA SHEET: PrOatein® Oat Protein

Product Description: PrOatein® Oat Protein from Tate & Lyle Oat Ingredients is a
natural protein concentrate, prepared from oat bran and rich in oat protein. it also
contains oat oil and oat maltodextrins, both of which cecur naturaily in the oat.
PrOatein® is produced without chemicals addition or use of solvents, and contains no
additives or preservatives.

Appearance: fine, beige coloured powder
Odour: characteristic of ocatmeal
Origin: 100% Swedish oat, non-GMO

Labe! declaration recommendation: Oal protein

Supply specification Valus
Protein g -5.25, on dry metten > 50% Typical 52-56%
Dry Matter > 94%
Microbiofogical data Vaitie Mathod
Total plate count 30° ciulg <1 000 NMIKL Nr B8, 1995
Enterobacteriaceae ciwg <13 NMKL Nr 144, 2000
5. aureus cfu/g <20 NMKL Nt 66, 3 edt. 1999 modified
Yeasts <160 HDF 948: 1530 modified
Moulds <100 IDF 948 1990 modified
Salmonetia negative / 25¢ NMKL 1 71, § edt. modified
E. coli clulg negative NMIKL nr 125 3 et 1996
Nutritionat Data (vatues per 160g Proatein®, expressed on dry matier)
Energy 445 kcal or 1865 kJ
Fat 179

of which Saturates 3
{arbohydrate (oat maltodexirins) 189

of which Sugars G4
Fibre (oat beta-giucan soluble fibre} 29
Protein o+ 5,25 S4g
Sait <50mg
Sodium <20mg

Minimum Order Quantity {(MOQ): 400kg

Packaging: 200kg big bags. 2 bags/pallet.
Bag fabelling includes batch code, label deciaration and bes! before date

Storage and handling: Store unopened packaging in a clean, dry, well-ventilated
warchouse at ambient temperature and humidity. Store away from odorous materials

Best Before: 12 months after production date

Tate & Lyie Oal Ingrecients, Alxdsvagen 1, 610 20 Kimstad, Swetden U =48 11 243630 pat infoitaleandiyie com
T & Lyl Dt vgredberis 2 wadkng namwe of Tate & Lge Seedes A8

The wsformaen grven  offered oy goos Taih, Sl without guararsse . Custormery shited Labe By ORIt 305008 with regards 10 38 legai ang
RpAQtOny aspRcts of our food ingeackenis ar 1A wlage B hurnan SONTuIRRBOn, W Ihe poseleity W ke & nenead ol o e morkey
Rec B8 0013 14
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Appendix C. T&L Analytical Risk Assessment

TATERXNLYLE

Risk assessment

PrQatein mycotoxing

Risk assessment for rawmaterial,oat. {See attached document)
Aralysis results on finished product PrOatein

external analysis

During 2013 and 2014 finished product, PrOatein, has been sent to external laboratory, Eurofins, for
analysis of mycotoxins, Mycotoxins analyzed are:

Aflatoxin

Ochratoxin

Deoxynivaienol

Zearalenone

Fumanisin

HT-2 toxin

T-2 toxin

All results has been in accordance with EU 1881.206 - setting maximum levels for certain contaminants
in food stuff,

internal analysis
Maister: max 6%

Based an risk assessmint for rawmaterial ,0at, external and internal analysis performed on finished
product, PrOatein, the overall risk has been judged as LOW.
Frequenzy of analysis on mycotoxin set to twice yearly.

Tate&iyie Sweden AB, Kimstad
12-Dec-2014

Ingbritt jJohansson
Quatity Manager
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TATEVWLYLE

Risk assessment raw material

Potential hazard
B=Biologicsl
C=Chemical
P=Physical

Likrelihood{t}

Severity(s)

Raw materisl

Rating

sustification

Justification

ExS

OveraiiRisk
Low = 0-2
Moderate = 3-5
High =6+

[arres—

Suppier approval.
Contract with supgine.

Raw miaowial specification: 3¢ of Food Grade
Npcotomine: acoording to EU 1B81/ 2006 -
Setting maxintm invels of Certain CONTAmInERY:
n foodstuft,

Moister: o 149%

At TS production piant stored undes dry
conditions in siio max 48 hours.

Nyxotoxies are known
AN SRS i homans

C- Pastxides

Supplier approval.

Comract with suppher.

Raw raaterial specifcation: 0 of Focd Grade
Posticides according to Bif 185173006 -
Sething mary oy of cortin A

Dwtnifing of oet befors ming.

wihmrre side effects in harmans

C- Heavy Metal

Supplier 3pproval.

Corrtract with supplier.

Row rmpterial specification: QOut of Food Grade
Hedry Metals sccording  EL 185172006 -

nfoodshaff.

Heavy mietsis are known a5
heqith conternt i bumans
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Appendix D. Stability Test Results (Batch No. 1149)

Analysis Start R 3 mos. R 3 mos. V 3 mos. F 6 mos. R 6 mos. V & mos. F 9 mos. R 9 mos. V 9 mos. F
Peroxide number mekv/kg 0.3 X 26 X 27 26 0.4 21 44 49
Free fatty acids g/100g 15 X 14.3 X 14 14 15 14.3 13.5 13.9
Protein content* g/100g 52.7 52.3 53 52.4 52.4 53.3 52.5 52.3 52.7 52.3
Dry matter g/100g 979 97.8 98 98.3 97.7 98.1 98.4 97.3 97.5 98.1
Beta-glucan g/100g 0.5 0.6 0.6 0.6 0.6 0.6 0.6 0.5 0.6 0.6
Mol. wt. milj.Dalton X X X X X% X X X X X
pH 10% solution 6 5.7 5.8 5.8 6.2 6.2 6.2 5.7 5.8 5.8
Appearance oK oK DK DK DK oK QK o] 4 QK DK
Color QK OK QK OK QK DK DK QK OK QK
Slight
smell oK oK oK oK oK oK oK oK rancid oK
Slight Rancid
Taste OK 0K 0K oK OK 0K oK after-taste | after-taste oK
Vol. wt. kg/l 0.58/0.60 0.59/0.60 0.56/0.58
Total count cfu/g 70 200 300 200 280 190 200 750 550 550
Total thermophific count
cfu/g 100 <10 60 120 90 50 30 60 20 50
Enterobact. cfu/g <10 <10 <10 <10 <10 <10 <19 <10 <10 <10
Bacillus.cereus cfu/g 20 <20 <20 60 40 <20 <80 60 20 50
Staph. aureus cfu/g <20 <20 <20 <20 <20 <20 <20 <20 <20 <20
Yeast cfu/g <20 <20 <20 <20 <20 <20 <20 <20 <20 <20
Molds cfu/g 20 <20 20 40 120 20 80 60 40 60
E. coli cfu/g X X X X X X X X X X

* R - room temperature; V - 40°C; F - freezer (0°C)
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Analysis 12 mos. R 12mos.V | 12 mos. F i8mos.R | 18 mos. V 18 mos. F
Peroxide number mekv/kg 29 >70 28 X X X
Free fatty acids g/100g 15 14 13 X X X
Protein content* g/100g 50.8 50.3 51.9 52.1 51.7 51.6
Dry matter g/100g 96.8 96.9 98.1 96.5 97.3 97.9
Beta-glucan g/100g 0.7 0.7 0.6 0.6 0.6 0.6
Mol. wt. milj.Dalton X X X X X X
pH 10% solution 5.7 5.1 5.8 5.7 5.2 5.7
Appearance OK OK OK OK 0K 0K
Color oK OK OK 0K OK OK
Slight
Smell OK Rancid 0K OK Rancid sweet
Slight
Taste after-taste Rancid 0K Bitter Rancid 0K
Vol. wt. kg/l 0.58/0.59 0.60/0.62 | 0.55/0.56 0.58/0.60 | 0.61/0.63 0.55/0.56
Total count cfu/g 140 100 280 50 <50 <50
Total thermopbhilic count cfu/g 60 500 <50 <50 <50 100
Enterobact. cfu/g <10 <10 <10 <10 <10 <10
Bacillus. cereus cfu/g 40 <20 <20 <20 <20 <20
Staph. aureus cfu/g <20 <20 <20 <20 <20 <20
Yeast cfu/g <20 <20 <20 <20 <20 <20
Molds cfu/g 40 <20 80 40 <20 <20
E.coli cfufg X X X X X x ]

* R -roomtemperature; V - 40°C; F - freezer (0
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Exhibit I. Report of the Expert Panel
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OPINION OF AN EXPERT PANEL ON THE GENERALLY RECOGNIZED AS
SAFE (GRAS) STATUS OF OAT PROTEIN FOR USE IN FOOD

Introduction

An independent panel of experts, qualified by scientific training and experience to
evaluate the safety of food and food ingredients was requested by Tate & Lyle to
determine the safety and Generally Recognized As Safe (GRAS) status of oat-derived
protein PrOatein®. Qat-derived protein is intended for use as a source of protein for
enrichment of foods. It will be added to foods at per serving levels in an identical fashion
(technical function and amount) to those described in other GRAS Notification
submissions to the U.S. FDA for other protein sources such as canola protein isolates (all
received no objection letters; GRNs 327 and 386). Example food categories include
bakery products; snack foods; dairy products; processed meat products; beverages, soups,
and nutritional beverages; dry instant milkshake and protein drinks; instant powdered
nutritional beverages; vegetarian food products and meat analogues; and meal
replacement/nutritional bars. The amount used will not exceed the amount reasonably
required to accomplish its intended technical effect.

A safety review based on the existing scientific literature on the safety of oat-derived
protein as well as other plant-derived protein and protein isolate ingredients (through
October 2014) was conducted by ToxStrategies, Inc. and is summarized in the attached
dossier. The Expert Panel members reviewed the dossier prepared by ToxStrategies and
other pertinent information and agreed to the conclusions described below.

Description

Oat protein (PrQOatein®) is a protein concentrate, prepared from oat bran and rich in oat
protein, typically containing 52-56% protein (dry basis). It also contains oat oil and oat
maltodextrins (approved in 21 CFR §184.1444) both of which occur naturally in the oat,
as well as a small amount of minerals and p-glucan. The PrQatein® oil fraction (16-18%
of the PrQatein® product) is comprised of approximately 42% linoleic acid, 36%, oleic
acid, 16% palmitic acid, 2% o-linolenic acid, and 4% other fatty acids (C20 - C24)
normally found in oats. The high concentration of unsaturated fatty acids (namely the
monounsaturated oleic acid, along with the high amount of monounsaturated and
polyunsaturated fatty acids (mainly omega-6) provides a desirable nutritional profile. Oat
protein is also rich in essential amino acids (including leucine, isoleucine and lysine).

The Chemical Abstracts Service (CAS) Registry Number for oat proteins is 134134-87-5
and the trade name of Tate & Lyle’s oat protein is PrOatein® or PrOatein® Oat Protein,

Manufacturing Process

Tate & Lyle’s PrOatein® product is manufactured in a two-step process following current
Good Manufacturing Practice (¢GMP) for food (21 CFR Part 110), without the use of
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chemicals or solvents and it does not contain additives or preservatives. The first-step is a
dry mill process in which the oat grain is dehulled (husk and most of endosperm
separated) and milled to specifications. The final output of the dry milling process is oat
bran, which is employed in the second processing step, a wet process. In the wet
fractionation process, the oat bran is mixed with water and food use-approved enzymes
from non-GMOs (genetically modified organisms) at specified temperatures. The
mixture is passed through physical separation procedures and sterilized. The process
output provides insoluble fiber, protein, oat oil, maltodextrin (approved in 21 CFR
§184.1444), and oat soluble fiber rich in B-glucan, all of which can be supplied as dry
products.

Reagents/processing aids used in the manufacture of oat protein are limited to water and
the enzyme alpha-amylase, which is commonly used in food ingredient manufacturing
processes. No chemical processing aids are employed in Tate & Lyle’s manufacturing
process, The alpha-amylase enzyme preparation employed in the process is GRAS per
21 CFR §184.1012, complies with Food Chemicals Codex specifications, and is used at
levels not to exceed current good manufacturing practice.

Analytical (chemical and microbiological) results for PrOatein® confirm that the finished
product meets the proposed specifications as demonstrated by the consistency of
production, the lack of impurities/contaminants (¢.g., heavy metals, pesticides,
microbiological toxins), and its stability over an 12-month period.

History of Use

There 1s common knowledge of a long history of human consumption of oats. Qats
contain the highest protein content of all the common grains (Katz, 2001). Tate & Lyle
currently markets oat protein (PrOatein®) outside of the U.S. Additionally, similar oat-
derived protein products are currently marketed in the U.S. (e.g., 550at Protein, Oat
Tech, Inc.). Humans have consumed oats and the proteins from oats as well as other food
sources providing protein such as meat, dairy, eggs, fruits, vegetables, grains, nuts, and
seeds for centuries. Qats have been cultivated around the world for more than 2000
years. Numerous food products containing oats are currently marketed in the U.S. and
around the world. In addition, there has been a global demand for less expensive proteins
with good nutritional and functional properties (Ma, 1983). Oat protein has become a
desirable ingredient for addition to a variety of food products as a source of dietary
protein due to its protein quality, and exeellent amino acid profile as compared to soy
protein (Cluskey et al., 1979).

Epidemiological studies and clinical trials have consistently revealed the cardiovascular
benefits of oat consumption due to its hypocholesterolemic effects. In 1997, the FDA
approved a health claim for the association between oat consumption and coronary heart
disease (Katz, 2001; FDA, 1997).

Protein is found throughout the body, in muscle, bone, skin, hair, and virtually every
body part or tissue. At least 10,000 different proteins are found in the body. Proteins are

000078



69

made up of amino acids that act as building blocks to make all types of protein. Some
amino acids cannot be made by the body and therefore must be provided by the diet (i.c.,
essential amino acids). Around the world (but not in the U.S.), many people do not get
enough protein in their diet leading to protein malnutrition, resulting in a condition
known as kwashiorkor. While animal sources of protein tend to deliver all the amino
acids the body requires, other plant protein sources also deliver most of the essential
amino acids and have become an important source of added protein in processed food.
Current plant and cereal grain sources of added protein used in food include peas, lentils,
soy, canola, rice, chickpeas, beans, wheat, and potato.

FDA has established a daily reference value (DRV) for protein of 50 g/day for adults and
children four or more years of age. Furthermore, Dietary Guidelines for Americans
(HHS/USDA, 2005) recommend that adults eat half their grains as whole grains, which
include oats and wheat. The Institute of Medicine (I0M, 2005) recommends that adults
consume a minimum of 0.8 grams of protein per kilogram of body weight. IOM also set
a wide range for acceptable protein intake, ranging from 10 - 35% of calories each day.
In the U 8., the recommended daily allowance of protein is 46 grams/day for women over
19 years of age, and 56 grams/day for men over 19 years of age.

To date, FDA has reviewed extensive published information and data as part of GRAS
notifications for animal and plant-based protein isolates and concentrates and
subsequently issued “no questions letters” (e.g., GRN No. 26 (isolated wheat protein);
GRN No. 37 (whey protein isolate and dairy product solids); GRN No. 168 (poultry
protein); GRN No. 182 (hydrolyzed wheat gluten isolate; pea protein isolate); GRN No.
313 (beef protein); GRN No. 314 (pork protein); GRN 386 (canola protein isolate and
hydrolyzed canola protein isolate); GRN No. 447 (potato protein isolates)).

Intended Use and Intake Assessment

The focus of this GRAS assessment is for an identical food use of cat-derived protein as
previously recognized in the GRNSs identified above for current grain-based protein
sources such as soy, canola, pea, lentils, wheat, rice, and whey, Similarly, oat-derived
protein will be used as a source of protein for enrichment of processed foods. As
described in GRN No. 386 (see below) for canola protein isolate and hydrolyzed canola
protein isolate, the typical uses of protein for enrichment of foods includes bakery
products, snack foods, nutritional beverages such as high protein drinks and milkshakes,
instant powdered nutritional beverages, vegetarian food products and meat analogues,
dairy products, and meal replacements/nutritional bars.

The proposed use concentrations and variety of food uses combined with the large
average daily consumption of the described foods resulted in the calculated daily intake
of the protein additives being a substantial fraction of the RDA (46 grams/day for women
over 19 years of age, and 56 grams/day for men over 19 years of age), and even exceeded
it at the 90" percentile consumption. This was also the case for GRN No. 327
(cruciferin-rich canola/rapeseed protein isolate and napin-rich protein canola/rapesced
protein isolate). As Tate & Lyle’s proposed cat protein is only intended to be an
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alternative source of protein for current uses in food, a similar estimate of intake would
be expected if oat protein was the only source of protein used in processed foods. As
other GRAS notifications have stated, we do not realistically expect that the actual
consumption of foods containing oat protein would result in daily consumption greater
than the DRV or RDA for protein. It is reasonable to expect that most of the population’s
intake of protein is, and will remain, in the form of unprocessed foods including meat,
poultry, fish, and legumes. As the proposed oat protein product is only one of many
protein sources for use in processed foods, only the inherent conservatism of intake
calculations such as those described in the aforementioned GRNs suggest the possibility
of exceeding the RDA at the 90" percentile (FDA, 2011; FDA, 2010).

In summary, the proposed uses of PrOatein® will not result in an increase in the overall
consumption of protein, but simply provide an alternative source of well-characterized
protein from oats for use in food. Therefore, cumulative intake analysis is not considered
necessary.

While Tate & Lyle’s PrQatein® product could be added at a higher per serving level, the
use of oat protein in this manner is considered to be self-limiting for technological
reasons such as product texture and/or flavor profile.

Safety Data

There 1s common knowledge of a long history of human consumption of oats. Oats have
been cultivated around the world for more than 2000 years. Humans have consumed oats
and proteins from oats and other grains for centuries, along with proteins from many food
sources such as meats, fruits, vegetables, nuts and seeds. The U.S., Germany, Russia,
Canada, France, Finland, Poland, and Australia are the largest producers of oats (FDA,
2012). Numerous food products containing oats are currently marketed in the U.S. and
around the world.

Oat consumption has various health benefits, such as a decreased risk of coronary heart
disease and lowering of cholesterol (FDA, 1997; Davy et al., 2002; Ripsin et al. 1992).
Protein is necessary for a healthy diet; the Centers for Disease Control and Prevention
(CDC, 2014) recommends that adult women and men consume 46 and 56 g protein per
day, respectively. Further, several protein isolates have received GRAS designation,
including wheat protein, canola protein and potato protein (FDA, 1999, 2011 and 2013,
respectively).

WHO (2002) reports the digestibility of protein in oatmeal as 86% and that in cereal oats
as 72%. Therefore, dietary oat proteins are expected to be almost completely digested
and absorbed from the upper gastrointestinal (GI) tract by the time they reach the
terminal ileum. Qat proteins would be broken down by gastric juices in the stomach and
proteases in the small intestine and efficiently absorbed as small peptides or amino acids.
Sherman and co-workers (1919) demonstrated that proteins present in oatmeal were very
efficiently utilized in the maintenance metabolism of healthy adult volunteers. This
indicated that oat proteins were effectively broken down into their constituent amino
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acids and small peptides that were typical of all food proteins. The known metabolism of
oat proteins is a strong indicator of the safety of oat protein isolate.

Qat protein isolates have been shown to have antioxidant activity. Following proteolytic
hydrolysis of food proteins, various physiological activities have been found including
radical scavenging, antihypertensive, immunomodulatory, antimicrobial, mineral binding
and opioide activities (Tsopmo et al., 2010). Qat consumption decreases the risk of
coronary heart disease and lowers LDL cholesterol (FDA, 1997; Davy et al., 2002;
WHO, 2002). Oats are considered a satisfactory source of protein, fat and energy for
infants and young children (Graham et al., 1990). Dietary protein has been shown to
decrease blood pressure and may decrease the risk of cardiovascular disease (WHO,
2002).

Studies of oats, oat protein, and other protein isolate sources in humans and/or animals
have demonstrated its beneficial effects as well as safety. Safety studies of other protein
sources (e.g., canola protein isolates) with similar amino acid profiles to oat protein have
also demonstrated a lack of toxicity at high levels of consumption.

Some studies of patients with celiac disease (CD) indicate more frequent GI symptoms
while consuming an oat-containing gluten-free diet (GFD) than consumption of a
traditional GFD. Such symptoms are generally mild, and the appearance of flatulence
and abdominal distension has previously been attributed to the increased intake of fiber
from oat products (Holm et al., 2006; Pulido, 2009). 1n women with breast cancer, high
dietary protein intakes improved survival rates (WHQO, 2002).

Extremely high protein consumption may be toxic. While it has been recommended that
adults not consume more than two-fold the reference dietary amount of 1.5 g protein/kg,
physically active individuals on normal diets easily exceed this amount, and persons
involved in body-building consume much higher levels of protein (WHO, 2002). Dietary
protein can influence kidney function, and high protein diets may be linked with
increased incidence of kidney stones in susceptible individuals (Martin et al., 2005;
WHO, 2002).

Various in vive and in vitro studies show different results relative to whether oats can
elicit an immune response in patients with CD. In studies which showed a response, the
data indicated that certain oat varieties may be immunogenic, but others are not.

Children with atopic dermatitis and farmers with allergies to grain dust may experience
allergic reactions to oat proteins. These proteins can act as skin and respiratory allergens
(Boussault et al., 2007; FDA, 2012).

There are conflicting data indicating whether CD patients can tolerate oats. Allergy
manifestation resulting from consumption of oats and oat products has been the subject of
debate. It has been alleged that oats may cause adverse effects in individuals with celiac
disease. As a result, use of oats in a GFD was not allowed. However, recent evidence
indicates that oats are safe for consumption by most individuals with celiac disease
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(Rashid et al., 2007). Health Canada (2007) critically reviewed the scientific literature
and concluded that the majority of people with celiac disease can tolerate moderate
amounts of pure oats that are uncontaminated with other cercal grains such as wheat,
barley and rye. In fact, pure oats may be beneficial to persons with celiac disease, as its
palatability may increase patients’ compliance with a GFD (Health Canada, 2007).

It should be emphatically stated that the recommended ingredient fabeling for PrQatein®
is “oat protein.” Thus, food product ingredient lists would state the presence of an oat
ingredient and individuals who wish to avoid oats consumption for any reason would be
able to identify the presence of an oat-derived ingredient.

General Recognition of the Safety of OQat Protein

The intended use of oat protein has been determined to be safe through scientific
procedures as set forth in 21 CFR§170.3(b), thus satisfying the so-called “technical”
element of the GRAS determination and is based on the following:

* PrQOatein® Oat Protein is manufactured consistent with current Good
Manufacturing Practice (¢cGMP) for food (21 CFR Part 110). The raw materials
used in the manufacturing process are food grade and/or approved for use as
processing aids in food. No chemical processing aids are emplioyed in the
manufacturing process. The oat protein product containing approximately 52-
56% protein has been characterized and meets appropriate food grade
specifications found.

* There is common knowledge of a fong history of human consumption of oats.
Numerous food products containing oats are currently marketed in the U.S. and
around world and oat protein has become a desirable ingredient for addition to a
variety of food products as a source of dietary protein.

* The intended uses of PrQatein® (oat-derived protein} witl provide an alternative
to other dietary sources of protein as part of the total dietary protein intakes
among the U.S. population.

* Epidemiological studies and clinical trials have consistently revealed the
cardiovascular benefits of oat consumption from its hypocholesterolemic effects.
In 1997, the FDA approved a health claim for the association between oat
consumption and coronary heart disease (Katz, 2001; FDA, 1997).

* To date, FDA has reviewed extensive published information and data as part of
GRAS notifications for animal and plant-based protein isolates and concentrates
and subsequently issued “no questions letters” (e.g., GRN No. 26 (isolated wheat
protein); GRN No. 37 (whey protein isolate and dairy product solids); GRN No.
168 (poultry protein); GRN No. 182 (hydrolyzed wheat gluten isolate; pea protein
isolate); GRN No. 313 (beef protein); GRN No. 314 (pork protein); GRN No. 327
(cruciferin-rich canola/rapeseed protein isofate and napin-rich canola/rapesced
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protein isolate); GRN 386 (canola protein isolate and hydrolyzed canola protein
isolate); GRN No. 447 (potato protein isolates)). Studies in both animal and
humans have been evaluated, including a 90-day rat feeding study with a canola
protein isolate (tnin. 90% protein) very similar in amino acid profile to the
proposed oat protein product. No toxicity was evident at concentrations up to
20% in the diet. No recent human or animal studies raising any new safety
concerns concerning protein or protein isolates and their addition to processed
foods have appeared in the published literature subsequent to these evaluations.

* The publicly available scientific literature on oats, oat protein, and other plant-
derived protein products and their subsequent utilization as a source of amino
acids 1s sufficient to support the safety and GRAS status of the proposed oat
protein product.

Since this safety evaluation was based on generally available and widely accepted data
and information, it also satisfies the so-called “common knowledge™ element of a GRAS
determination.
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Conclusions of the Expert Panel

We, the undersigned members of the Expert Panel, have individually and collectively
critically reviewed the published and ancillary information pertinent to the identification,
use and safety of the oat-derived PrQOatein® product. We conclude that oat-derived
protein produced by Tate & Lyle under the conditions described in the attached dossier
and meeting Tate & Lyle specifications is safe.

We further unanimously conclude that the intended use of oat-derived protein in food,
meeting the specifications described above, is Generally Recognized As Safe (GRAS)
based on scientific procedures and that other experts qualified to assess the safety of
foods and food additives would concur with these conclusions.

5/ S

MicHael Carakostas, DVM, PhD Date
Consultant

MC Scientific Consulting LLC

St. Helena Island, SC

(b) (6)
: 3 //,//é’

Carol Knight, PhD /7 Date
Consultant
Knight International

(b) (6)
27 /M 2o /5~

'Stanley M. ’I‘grka, Jr., PhD Date
Consultant
Tarka Group, Inc.

oy

(b) (6)

7¢

0006084



SUBMISSION END

000085



	Page 1
	Page 2
	Page 3
	Page 4
	Page 5
	Page 6
	Page 7
	Page 8
	Page 9
	Page 10
	Page 11
	Page 12
	Page 13
	Page 14
	Page 15
	Page 16
	Page 17
	Page 18
	Page 19
	Page 20
	Page 21
	Page 22
	Page 23
	Page 24
	Page 25
	Page 26
	Page 27
	Page 28
	Page 29
	Page 30
	Page 31
	Page 32
	Page 33
	Page 34
	Page 35
	Page 36
	Page 37
	Page 38
	Page 39
	Page 40
	Page 41
	Page 42
	Page 43
	Page 44
	Page 45
	Page 46
	Page 47
	Page 48
	Page 49
	Page 50
	Page 51
	Page 52
	Page 53
	Page 54
	Page 55
	Page 56
	Page 57
	Page 58
	Page 59
	Page 60
	Page 61
	Page 62
	Page 63
	Page 64
	Page 65
	Page 66
	Page 67
	Page 68
	Page 69
	Page 70
	Page 71
	Page 72
	Page 73
	Page 74
	Page 75
	Page 76
	Page 77
	Page 78
	Page 79
	Page 80
	Page 81
	Page 82
	Page 83
	Page 84
	Page 85



